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Life s not always a picnic. 
But it can be a ride in the Park. 


Late nights, early mornings, meetings about meetings—life is hectic. 
Reward yourself with a quiet moment in the Park. Park Avenue is a beautiful 
place to be. Powerful—with a 3800 Series II V6—yet so elegant, 


so luxurious. It has a way of smoothing out life's rough edges. 


Park Avenue by Buick. You've earned it. 
For more information, call 1-800-4A-BUICK. 


BUICK’ 


The New Symbol For Quality 
In America. 


Eq ©1995 GM Corp. All rights reserved. 
Park Avenue is a registered trademark 


of GM Corp. Buckle up. America! 
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WE CAN PROVE THAT 
OUR DIGITAL CAMERAS DELIVER 
OUTSTANDING IMAGE QUALITY. 


Okay, you've seen the proof 
and you're thinking, Wow! 
That is great image quality. 

E " How do they do that? 


lj меп, we'll tell you. 


КЕН Starting with the Kodak 
Digital Science™ DC40 camera. 
Like the professional digital 
cameras Kodak has been mak- 
ing for a decade, the DC40 has 
a highly photosensitive sensor 
and exclusive compression 


technology. Simply put, 


your PC or Macintosh” 
computer doesn’t have to do a 
lot of rearranging and convert- 
ing when you download images. 
Which means, besides getting 
the true color Kodak is famous 
for, you get great-looking images. 
So if it's picture quality you 
want, (as well as point-and-shoot 
ease, auto focus and built-in 
flash), you want the DC40. How 
much? Around $700. A small 
| price to pay to ensure 


that your presentations, 


Web pages, even your 


kids’ homework will look great. 


К» 


To find out more about the DC20, DC40 апа ОС50 cameras 
and other Kodak Digital Science products, visit us at 


All your images, from Web pages to e-mails, 
will be sharp and full of vivid color. 
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On plain or KODAK Ink Jet paper, our images will 
raise your expectations about instant pictures. 


AND IN PRINT. 


“The image is what counts, and Kodak 
wins in both quality and capacity.” 
MacHome Journal, September 1995 


“High resolution and sufficient storage 
capacity make the DC40 the best filmless 
camera for most people." 

Macworld, March 1996 


“The DC50 delivers the sharpest, most 
detailed, most accurate images..." 
PC Magazine, March 1996 
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The Kodak Digital Science 
DC50 zoom camera has every- 
thing the DC40 has. And more. 
Like a 3X zoom lens with close-up 
capability and three quality modes. 
And it only costs around $1000. 
Plus, optional PCMCIA cards 
let you take unlimited pictures, 
quickly and easily. And if you think 
the images look great on screen, 
wait until you see them on KODAK 
Ink Jet Photographic Quality paper. 


The newest arrival in this 


acclaimed, point-and-shoot family, 
the Kodak Digital Science DC20 

camera, puts the power of digital 
technology in your pocket. Soft- 
ware (included on CD) lets you 

download, enhance, manipulate 
and e-mail images. Instantly. So 
for about $350 anyone can take 
pictures further. But don't take 


our word for it. Look at the proof. 


http://www.kodak.com/ or call 1-800-508-1531 in the U.S., 
1-800-465-6325 in Canada for the dealer nearest you. 


Kodak, Digital Science and the ds monogram symbol are trademarks of Eastman Kodak Company. € Eastman Kodak Company 1996. 
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100 Looking Back 


As China confronts its 
future, we track the 
impact of technology on 
the pursuit of “brilliant 
progress and harmony.” 


Feature icons by Tom White оаа — н $ Ja S ИЯ ОНИ ‚шы, 
Founded іп 1872. Volume 249 Number 2 — 


| = 36 А Long Haul for Chinese Science 


- л Obstacles and ambitious goals for the 21st century. 
Downsizing for Asia: | 


44 Tilting Toward Prosperity Of shortages, 


scrambling to make do, and a new consumerism. 


49 The Coming Food Crisis In the shadow of 


past famine, China may again feel the pinch. 


Newsfront: China 


56 The China Car Who will manufacture it? How | 
on the Internet. 


cheap will it be? And could it sell in the U.S.? 


f 62 Man Without a Country «China's Sakharov,” 
dissident Fang Lizhi remains unbowed in exile. 


68 World's Largest Dam Not everyone is 
applauding this massive engineering project. 

79 

Beefing 

up airpower 
| |, with Russian 
| fighters. 


74 Connecting China Shucking off an archaic infra- А 
structure, China is going both wired and wireless. d 


Super rice may feed 79 Fire of the Dragon What’s behind the 
an extra 500 million. missile-rattling over Taiwan. 


We even have the I ts and pieces to 
organize your bits and pieces. 


Д" a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don't 
| need the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing 
to bundle wires, nylon cord ties, beaded wire ties, wall-feedthrough 


bushings, adhesive clips or wire staples. And you'll find it all at your R) RadioShack 
nearby RadioShack. We've got the products, the parts and the people to You've got questions. | 
пер you put it all together. Рога store near you, call 1-800-THE-SHACK. We've got answers? 


SS Paka LR нелылык ы ЫРЫНА a ПИШЕ ЛЕРОН فاا‎ 


eeu. 


Tii, бузды pb ig als oa 


RSS ra EC ee 


Узайр ace tl pear ene e ees et Pee TET IL E T T E R g 


CHIEF 


PEDALING IN TENTATIVE rhythm with the sea of cyclists, pedestrians, 
pedicab drivers, and seemingly gnat-sized taxis that formed a singular 
flow along the majestic Dongchang ’an Jie—Beijing’s Avenue of Eternal 
Tranquility—I struggle to take in the booming, modern cityscape and still 
soak up my tour guide’s expert perspective. 
I’m visiting Beijing immediately following the June 4 anniversary of China’s 
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Chinese edition: new launch, 
new language. 


1989 democratic student uprising. Intellectual property rights negotiations with 
the United States are at their contentious peak. To ensure that public demeanor 
remains temperate, train service to the city has been curtailed. Historic Tiananmen 
Square is awash with plainclothes police. Universities have been temporarily closed. 

Crowds will be smaller than usual this particular Sunday, advises 32-year old 
Harvard-educated entrepreneur Richard Yan, who is POPULAR SCIENCE Magazine's 
business partner in a newly launched Chinese language edition. A Beijing native 
whose aggressive pride in his country and his native city is nearly hypnotic, Yan is 
the personification of a slogan we spy on a young Chinese boy's T-shirt—“Rules are 


the real Revolution." When we visit the esteemed Tsing Hua University of engineer- 
ing, Yan tells students, "Science will save China." He enthusiastically sees the glass half full. 

Recently, Beijing added an eighth digit to all phone numbers, to keep up with the estimated 10,000 new lines 
added every day in China. Everywhere I look, construction cranes punctuate Beijing's sprawling, haze-covered sky- 
line; more buildings have been erected here in the last five years than in the previous 40. The rise in PC sales in 
China outpaced the U.S. rate of increase last year. The huge billboard ads for Compaq, Hewlett-Packard, Acer, and 
China-based Legend Computer attest to the role of high technology in reawakening this giant and powerful nation. 

Will science and the intellectual freedom it requires be beneficiaries or victims as China pursues its goal of 
"brilliant progress and harmony for the 21st century"? This special issue, with extensive reporting and editing by 
Science Editor Emeritus Arthur Fisher, explores this question and will help shed light on how China will 
respond to it in the years ahead.—Fred Abatemarco, popscied@aol.com 


Video Viewpoints 


GINA SMITH implies that the only 
way to set up videoconferencing on 
a computer is with Intel's ProShare 
system [Beyond Here, May]. She 
missed a significant and cheaper 
alternative—CU-SeeMe. Developed 
at Cornell University, CU-SeeMe is 
widely available, doesn't require an 
ISDN line, and works well with a 
Connectix QuickCam. 
Jake Hall 
jbh12(Qcornell.edu 


GINA SMITH is unaware of the 
greatest benefit video phone calling 
has to offer. Among the deaf, whose 
first language is not English but 
American Sign Language, video tele- 
phony offers a chance to telecom- 
municate in their preferred language 
for the first time. Excitement is 
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brewing in the deaf community as 
video telephony approaches reality. 
Whether it is this year or this 
decade, video telecommunications 
will open new vistas of opportunity 
for those who have not been able 
to enjoy Alexander Graham Bell’s 
great invention. 
Steve Gregory 
greg515@voicenet.com 


Gender Concerns 


ALTHOUGH I see the benefit of 
selecting the sex of a couple's off- 
spring to ensure that a child doesn’t 
inherit a sex-linked disease [Science 
and Technology Newsfront, May], it 
would be a shame if it were used by 
healthy couples just because they 
wanted to choose the sex of their 
child. For thousands of years, the 


sex of our offspring has been left to 
nature and we've survived just fine. 
We have no way of knowing the 
repercussions if we were to select 
the sex of our children, nor would I 
like to find out. 
Robin Fauquier 
Kanata, Ontario, Canada 


Body by Science 


YOUR ARTICLE "The Body Builders" 
[May] outlines an exciting new field 
of medical practice. Unfortunately, 
the story is incomplete. On March 
l, the Food and Drug Administra- 
tion issued an "approval to market" 
letter for Integra Artificial Skin after 
years of successful clinical trials and 
review. Since this approval, hun- 
dreds of burn surgeons have regis- 
tered for training programs on the 


SURGEON GENERAL'S WARNING: Smoking 
By Pregnant Women May Result in Fetal 
| Injury, Premature Birth, And Low Birth Weight. 


LIGHTS: 8 mg. “tar”, 0.6 mg. nicotine, FULL FLAVOR, FULL FLAVOR 
MENTHOL: 14 mg. “tar”, 0.8 mg. nicotine, av. per cigarette by FTC method. 


Call 1-800-74-DORAL 
(3 6 7 A 5) 

OFFER RESTRICTED TO SMOKERS 21 YEARS OF AGE OR OLDER. 

OTHER RESTRICTIONS APPLY. MANUFACTURER'S OFFER. 

*See pack for details. 


©1996 R.J. REYNOLDS TOBACCO CO. 


application of Integra. Integra is a 
permanent replacement that pro- 
vides immediate physiologic wound 
closure for burns of any extent. As a 
result, the patient begins healing im- 
mediately after application. 
Andre P. Decarie 
Senior V.P., Integra LifeSciences 
ADecarie@msn.com 


IT IS CUSTOMARY to obtain the 
consent of the donor when using 
human parts for organ donation. In 
the case of the foreskins used by 
industry to grow new skin, that con- 
sent has not been obtained. No one 
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ARTICLE INQUIRIES 
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companies mentioned in our articles. 
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LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters. 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: AskPopSci@aol.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address please write to: 
Popular Science 
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POPULAR SCIENCE ONLINE 


Visit our World Wide Web site at 
http://www.popsci.com 
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has the right to remove normal 
healthy tissue from another person. 
Does a company have the right to 
use and sell that tissue? 
George Denniston, MD, MPH 
gcd@u.washington.edu 


Caller, Are You There? 


I WAS DISAPPOINTED that NOR- 
TEL wasn’t mentioned in your arti- 
cle “Screening Your Waiting Calls” 
[Electronics Newsfront, April]. The 
company pioneered and patented 
the Caller ID on Call Waiting tech- 
nology. NORTEL’s PowerTouch 
products have been on the market 
for more than 18 months and its 
Prevue add-on units since late 1995. 
Paddy Cush 
Product Mgr., Terminals; NORTEL 
Calgary, Alberta, Canada 


Already on the Fast Track 


IN AUTOMOTIVE Newsfront [May], 
you mention an experimental, auto- 
mated toll collection service in Cal. 
ifornia. You failed to mention Pike- 
pass, used in Oklahoma since 1990. 
Like FasTrak, customers set up a 
debit account with the Oklahoma 
Turnpike Authority and affix a radio 
transmitter to their windshield. 
They can then whisk through desig- 
nated lanes without stopping. 
Т.В, Allen 
jrallen @galaxy.galstar.com 


Update: Netcom’s monthly price for 
unlimited direct Internet access 15 
currently $19.95 [Computers and 
Software Newsfront, June]. 


Correction: In “Stopping Toxic 
Waste" [Science and Technology 
Newsfront, April], the research facil- 
ity that developed the gel-contain- 
ment technology was incorrectly 
identified. It is Lawrence Berkeley 
National Laboratory, located in 
Berkeley, California. 
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FORD MAY BE THE 
MOST WELL-KNOWN 
FAMILY NAME IN 
AUTOMOBILES, BUT 
WE DON'T BELIEVE 
IT'S THE MOST 
IMPORTANT 


Ош 65 milllon cwste me rs 
around the globe mean the 
world to us. That is why, 
every day; we put them on 
a first meme Базе with 
value, quality, and designs 
$6 advanced they Il Ье 


current well into the future, 


FORD * FORD IRUCKS LINCOLN © MERCURY 


QUALITY IS JOB 1 


For more information, contact us an the Internet at: http: /www.ford.com 


EDITED BY MARIETTE DICHRISTINA 


Electric Shuttle 


AN ELECTRIC-POWERED 
van prototype could 
soon ferry passengers around Bei- 
jing. Developed by the Electric 
Auto Lab of Beijing's Tsing Hua 
University, the van can reach 
about 50 mph. It has a range of 
about 70 miles when the lead- 
acid batteries are fully charged. 


Suspended Giant 


WHEN IT'S COMPLETED NEXT MAY, Hong Kong's Tsing Ma Bridge will be the 
longest suspension bridge in the world to carry both road and rail traffic, 
with a center span of 4,544 feet. It will also be a vital link to the airport at Chek 
Lap Kok, which by 2040 will service 87 million passengers a year. New Airport Pro- 
jects Coordination Office, 8th Floor, Shui On Centre, Wanchai, Hong Kong, China. 
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Digital with а View 


BORROWING A LOOK FROM THE 8mm format, RCA's latest digital cam- 
corder sports a 4-inch LCD color display panel in place of a viewfinder. 
The PROV950HB, like other digital camcorders, produces 500 lines of res- 
olution—about 25 percent greater than Hi-Band 8mm or SVHS analog 
models—and costs about $2,600. Thomson Consumer Electronics, 10330 
North Meridian St., Indianapolis IN 46290-1024. 


Beijing's Tsing Hua Univer- 
sity has a complex curved 
shape—rather than the flat 
surface or simple convex 
form of conventional mirrors— 
that creates a fuller view for | 
greater safety. The mirror could 


iá be sold in China by year's end. 08 Ps 96 


Pippin Comes Alive 


BANDAT'S NEW @World is the first device based on Apple's Pippin technology, 
which brings much of the Macintosh hardware and software to a compact box 
designed to be connected to your TV or a VGA monitor. The (a World product has 
a modem to access the Internet and a CD player for CD-ROMs (though current 
titles must be adapted specifically for (o World). Price: $595. Bandai Digital 
Entertainment Corp., 14241 E. Firestone Blvd., Suite 305, La Mirada CA 90638. 


Defensive Laser 


AFTER 20 YEARS of laser-technol- 
ogy development, TRW has per- 
formed the first-ever laser 


In the Tactical High Energy Laser, a 
series of chemicals combine to form 
a powerful beam of light, measured 
in the megawatt range. The laser 
may set the stage for future de- 
fense systems. TRW Space and Elec- 
tronics Group, One Space Park, 
Redondo Beach CA 90278. 


True Blue 


WHEN AN ENGLISH woman pur- 
chased a mineral from a Moroccan 
roadside stall, the stone turned 
out to be more than just a sou- 
venir: It was a material new to 
science. Preliminary tests show 
that the mineral contains cal- 
cium, iron, silicon, aluminum, 
and magnesium. Easily crumbled, 
the mineral is characterized by 
fine grains. Mineralogist Jack 
Zussman of the University of Man- 
chester has dubbed it the "bluest 


Cut the Dust 


shoot-down of a short-range rocket. 


A 2,170-YEAR-OLD royal 

tomb cut deep into a rocky 
mountain in the eastern province of 
Jiangsu in China has yielded fabulous 
archaeological treasures. One is the re- 
mains of a Chinese king, wearing stun- 
ning clothing (shown) sewn with fine 
gold thread and adorned with more than 
4,000 pieces of thin jade segments, gold 
flowers, and gold buttons. The garments 
were worn by Prince Liu Wu, who 
reigned during the Han Dynasty. 


mineral" he's seen. Manchester 
Museum, University of Manchester, 
Oxford Road, M13 9PL, England. 


SNAP ON YOUR SHOP vacuum hose, and this 
router cleans up after itself: a sawdust collec- 
tion tube is built into its plunge column. The 
DeWalt DW621 2-horsepower router has a broad 
range of speeds—from 8,000 to 24,000 rpm—and Ma uper 
features a /4-inch-to-1/2-inch collet capacity. Price: $210. cC" 
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Digital Link for Car CDs 


UNLIKE CONVENTIONAL ADD-ON car CD-changer systems, which use 
RF modulators to convert the CD signal into a degraded FM signal for 
playback over a factory-installed radio, JVC's KD-MA1 changer/am- 
plifier package employs a direct digital link from the hide-away 
four-channel 30 watt amplifier. That means you can enjoy the full 
dynamic range offered by CDs. Price: about $550. JVC Company of 


Tem perature Taker America, 41 Slater Dr., Elmwood Park NJ 07407. 


NO PROBLEM taking baby's tem- 

perature with this pacifier wired to 
a digital thermometer. The measuring range 
is 32°C to 43°C (90°F to 108°F), and a beep 
sounds when the upper limit is reached. The 
temperature is held in memory until the 
next measurement for comparison. Not sur- 
prisingly, it comes in pink and blue. Cloud 
International Corp., 321, Section 1, Ching 
Nian Road, 83028 Fengshan, Taiwan, China. 


Ceramic Sound 
What’s Really Out There WHILE MOST SPEAKERS tend to blend 
' into their environment, the new Terra 
AN'T GET ENOUGH infor on what's be 's at- 
CAN'T GET ENOUGH information on what's beyond Earth's at models from MB Quart beg to be no- 


mosphere? Then check out DK Multimedia's Eyewitness Ency- 
clopedia of Space and the 
Universe CD-ROM with its dozens 


ticed. Made entirely of acoustically 
inert ceramic, the Terra speakers' 
shape avoids flat or parallel surfaces 
that can induce sound-bending inter- 
nal standing waves. Prices vary ac- 
cording to the finish, but the 
three-piece Algerique system pic- 
tured here costs about $1,650. MB 
Quart Electronics USA, 25 Walpole 
Park S., Walpole MA 02081-2532. 


|. THE MOON 


с. | of audio, video, and animation‏ ا 


E: Min MOOR, Earth's only nihai 


ачтан ати а" | Clips, plus hundreds of photos, 
vemm" M X illustrations, and articles. 

s» У Among the broad range of fare: 
clips of a space shuttle launch 
and Sputnik's transmission sig- 
nals. For Macs or Windows PCs, 
$40. DK Multimedia, 95 Madison 


Ave., New York NY 10016. 


GM’s New Minivans 


GM LAUNCHES its new minivan family this 
fall with an all-metal body replacing the 
composite-and-space-frame structure 

the company had pioneered in the 
car's previous generation. Oldsmobile, 
Pontiac, and Chevrolet divisions get 
vanants of the minivans. (The Olds 
Silhouette is pictured here.) The 
price is not yet set. 


е New Casio Digital Camera. 
Pretty amazing...no matter how you look at it. 


The new Casio QV-10A plus 
Digital Camera might just change 
the way you take and display your 
4 pictures. Because until now, digital 
E cameras were bulky and expensive. 
га The QV-10A plus is anything but. 


Using it is simple. With its LCD 
screen you see your pictures 
instantly. With the touch of a button 
you can delete images you don't 
want or display one, four or nine 
shots at a time in the camera or on 
a TV. It can even send images from 
the computer back to the camera, 
so it's perfect for presentations. 


And with the QV software, you can 
easily add photos to documents 
and e-mail. Plus with the Adobe 
PhotoDeluxe™ software that's 
included, you can even customize 
your photos. Now it doesn't take a 
PhD to use a digital camera. All it 
takes is the Casio QV-10A plus. 


And that's just the beginning. 
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Digital Pictures. LCD Color Display. Instant Viewi 
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Experience the thrill of the legendary courses 
where it all began. Enter the Smirnoff Pure Fantasy 
Sweepstakes, and you may win one of these prizes. 

2 GRAND PRIZES: all-expense paid, 5-day, 4-night 
trip for two to St. Andrews, Scotland. 


Ио 


5 First Prizes: 10 Second Prizes: 
Set of Mizuno TC 29 Mizuno T-Zoid Metal Wood 
Midsize Irons as played by Masters 
Champion Nick Faldo 


24 Third Prizes: 
1 Dozen Maxfli 
golf balls 


OFFICIAL RULES — NO PURCHASE NECESSARY 

1. Complete an official entry form, or on a plain 3" x 5" paper, hand print your name, address, zip code, telephone number and the words 
"SMIRNOFF PURE FANTASY GOLF SWEEPSTAKES." Enter as often as you wish, but each entry must be mailed separately to SMIRNOFF 
PURE FANTASY GOLF SWEEPSTAKES, РО. Bax 8462, New Milford, CT 06776-8462. All mail-in entries must be postmarked by September 
22, 1996 and received by September 30, 1996. Mechanically reproduced entries submitted by mail are void. 

2. Grand Prize (2): A 5-day, 4-night golfing trip for two to Scotland. Includes round-trip air transportation from a major airport nearest 
the winners home, hotel accommodations, ground transportation, Missa fact ate EDE (est. retail value $5,150.00]. First 
Prize: set of Mizuno TC29 Midsize Irons (Est. retail value $600.00}; Second Prize: Mizuno FZoid Metal Wood (10): (Est. retail 
value $250.00); Third Prize: 1 dozen Maxfli golf balls (24): (Est. retail value $40.00). Winners will be selected in a random drawing 
from among all entries received. Drawing will be conducted by CCM, an independent judging organization whose decisions are final 
on all matters relating to this sweepstakes. Odds of winning are dependent upon the number of entries received. All prizes will be 
awarded and winners will be notified by mail. Limit one prize to an individual or household. Prizes are nontransferable and no sub- 
stitutians are allowed. Sponsor and its agencies assume na responsibility or liability for damages, losses or injury resulting from accep- 
tance or use of any prize. Taxes, if any, are the responsibility of the individual winners. Winners may be required to verify address or 
execute an affidavit of eligibility and release within 14 days of notification attempt or the prize will be forfeited and an alternate win- 
ner selected. Trip subject to availability and confirmation af reservations, and must be taken from September 30, 1997 through 
October 4, 1997, Verification of golfers handicap may be required for play on certain courses. Certain restrictions may apply. Entry 
constitutes permission to use winners’ names and likenesses for promotional purposes without further compensation except where 
prohibited by law. No responsibility is assumed for lost, misdirected, illegible or late entries or mail. 

3, Sweepstakes open to residents of the U.S. who are age 21 years of age or older as of June 15, 1996, except employees and their fam: 
lies of Heublein, Inc., their wholesalers, distributors, retailers, TIMES MIRROR MAGAZINES, their affiliates, subsidiaries, promotional and 
advertising agencies. This offer is void in the state of Utah and wherever else prohibited or restricted by national, state or any other 
governmental laws. Subject to all federal, state and local laws. 

4.For a list of all winners, available after 10/15/96, send a stamped, self-addressed envelope to: SMIRNOFF PURE 
FANTASY GOLF WINNERS, FO, Box 8462, New Milford, CT 06776-8462. 
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ENTER ME IN THE SMIRNOFF PURE FANTASY SWEEPSTAKES. 


The Smirnoff Golf Sweepstakes, 
P.O. Box 8462, New Milford, CT 06776-8462 


| 

Name 

| Address E 

| ре 
| Zip | Telephone 

| Age: 21-29 30-44 45-65 | 66+ 

Send in to: 

| 
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Мо More Floss 


DENTISTS NAG PATIENTS about the value of floss- garage/workshop, car, and 
ing, but the advice is often in vain. Braun Oral-B’s boat, will be available around 
Interclean plaque remover is an effective, easy-to-use alternative. Its the end of August. Prices 
cleaning filament, part of a single-use cleaning tip, fits between teeth | range from $10 to $16, de- 
and spins at 6,500 rpm. Interclean packaged with an electronic tooth- pending on model. First 
brush is $150; without toothbrush, the cost is $60 to $80, depending Alert, 3901 Liberty Street 

on the model. Braun Inc., 66 Broadway, Rte. 1, Lynnfield MA 01940. Rd., Aurora IL 60504-8122. 


Color Computer Eye 


CONNECTIX’S COLOR QuickCam desktop still 
and video camera is as versatile as it is 
stylish. It plugs into the serial port of your 
Mac or Windows PC and lets you take color 
pictures at VGA resolution (640-by-480) 
in full 24-bit color depth. Its built-in 
video-compression circuitry lets you cap- 
ture motion video at up to 24 frames per 
second for video phone calls (software for 
that is a $59 option) or putting brief 
f^ movies on the 
| World Wide 
Web. Price: 
$229. Con- 
nectix Corp., 
2655 Campus 
Dr., San Mateo 
> СА 94403. 
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Fingering ап 1.0. 


16 


TRANSACTIONS ARE GETTING more secure at a bank in the Shanxi 
province, where a fingerprint scanner positively identifies cus- 
tomers in just two to three seconds. The system compares the print to an 
electronically stored image. Developed by the Automation Department of 
Tsing Hua University in Beijing, the scanner was installed this past April. It 
could also be used for security in hotels, automobiles, and other areas. 


Squeeze the Trigger 


NO MORE CLUMSY handles: Just 
pull the pin on First Alert's line — 
of fire extinguishers and squeeze | 
the pistol-like grip. The extin- 
guishers, which come in ver- 
sions for the home (shown), 


Room to Spare 


THE 1997 MERCURY TRACER is curvy and sleek on the outside 
and roomy and comfortable on the inside, with added head- and 
legroom. Its two-liter four-cylinder engine offers 110 horse- 
power, providing 25 percent more power than the 1.9-liter en- 
gine it replaces; gas mileage improves by one mile per gallon. 
Among the many new standard features is a driver's door remote 
entry system, unusual for cars of this class. Base price: $11,400. 
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Not sure whether you need an 
online service or the Internet? 


You could rummage through old cookbooks for that lobster bisque 
recipe, or use our recipe finder to try something new. 
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WOW! has the latest М 
scores, highlights, and | 
on all your favorite sport. 


[S mel e ШЕ Up to six people in your 
a email address. 


Don’t worry, we'll give you both. 


introducing WOW! now you 


can have all the privileges of a private 


online service, but still have the freedom 
to roam the Internet. 

WOW!™ from CompuServe® has 
everything a powerful online service 


N^ can offer—email, shopping, sports, 
m games, 24-hour news, chat groups, 
and a variety of information services. Plus 
everything the Internet can give you— 


including access to the World Wide Web 
with thousands of Web sites. But WOW! 
isnt just another online service. It’s tech- 
nology made practical. Instead of layers of 
confusing screens, WOW''s simple design 
lets you tailor the service to suit your 
personal interests. 


WOW! even has a special design for 
kids. Children can click their way through 
a friendly and fascinating online neighbor- 
hood. And with WOW!’s built-in safeguards, 
parents can control which areas of the 


service their kids can visit. 


MY NEWS MY PLACES MAIN MENU 


WOW! also includes a built-in version of 
Microsoft's powerful Internet Explorer" 
browser for cruising the Web. And since 
WOW! has something for everyone in the 


a 


y family, we're giving you 30 


whole days to explore WOW! 
absolutely free, with unlimited 
time online. After that, WOW! can be yours 
for just $17.95 per month. This flat fee gets 
you all of WOW! and WOW?! Kids, plus 
Internet access, with no additional hourly 
fees or add-on charges ever! All you need is 
a multimedia PC (486 or faster) running 
Windows 95, a CD-ROM drive, and a modem. 


To start your free 30-day trial, just call 
1-800-9-GETWOW (that's 1-800-943-8969) 
for your free WOW! Start-up Kit today. 


ext. 54 
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Where No Joystick Has Gone Before 


MICROSOFT'S NEW SideWinder Game Pad looks more like a miniature 
starship Enterprise than a game controller, but one grip will tell you 
it's comfortably the latter. Up to four of the SideWinder controllers 
can be cabled together for multiple players. You can also program its 
buttons to create combination moves with one push. For Windows 95 
systems, $40. Microsoft Corp., One Microsoft Way, Redmond WA 98052. 


| A C-Note 


IT HASN'T TAKEN QUITE A CENTURY, but it has been nearly 15 
years since Buick redesigned its venerable Century sedan. The all- 
new 1997 model, available early next year, sports a rounded yet 
roomier shape and includes a standard 160hp V6 engine and inde- 
pendent rear suspension. Two innovative touches: The starter _. 
won't grind if you turn the key while the engine is running, and 
the power door locks won't lock you out if the key is in the igni- 
tion. Price not yet set. 


Man the Torpedoes 


YOU DON'T NEED to be 20,000 
leagues under the sea to launch a 
torpedo. Throw a Toypedo underwa- 
ter in a pool and watch it glide as 
far as 40 feet. You'll want to work 
on your send-off: Once the thrust 
wears off, Toypedo slowly sinks to 
the pool floor. Price: about $15. 
SwimWays Corp., 5816 Ward Court, 
Virginia Beach VA 23455. 
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No-Fuss Fish 


NOW YOU CAN have 
beautiful tropical 
fish—without the bother of 
feeding and maintaining them. A 
pair of slowly rotating bar mag- 
nets driven by a tiny battery-pow- 
ered motor make the plastic "fish" 
circle and dive in this electro- 
mechanical tank. Each hollow fish 
carnes an internal magnet and has a 
hinged tail. Ocean World sells in Europe for 
about $30. Shanghai Video Recording Equip- 
ment Factory, 940 Jian Chuan Rd., Minhang, 
Shanghai 200240, China. 


PX 


Protected in Stone 


FROM 605 TO 1644 A.D., 16,000 monks 
| at the Yunju monastery in the Beijing 


province carved the world's largest and heaviest 
book. It remained hidden in caves and unknown 
to the public until a recent visit by a German ed- 
ucator. Consisting of 14,300 stone tablets in- 
scribed on both sides with a total of 35 million 
characters, the stone book protected Buddhist 
scriptures and commentaries against burning or 
destruction by persecutors. 
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— WERE NOT SAYING THEY KNOW 
SOMETHING YOU DON'T. BUT HEY, THEY DID 
FIGURE OUT HOW TO FISH FOR A LIVING.—— 


When your job is fishing, the toughest part of your day is usually 


the commute. So it's no surprise that Toyota Fishing Team members 


Tommy Martin and Kevin VanDam chose the power and comfort of the T100 Xtracab. 


With a 24-valve, 190-horse V6, it has more power than both the Ford F-150 and the Dodge 
Ват: Tommy, who puts over 30,000 miles a year on his truck, says he chose the T100 


for its rugged power and durability. Kevin says he believes the T100's confident handling 


and comfortable ride make it the best towing truck on the road. 


ОЕ course you'd expect guys like Tommy and Kevin to appreciate the power and sophis- 


tication of the Toyota T100 Xtracab. After all, why spend your time fighting a truck, 


when you'd much rather be fighting fish? CD TOYOTAT100 


I love what you do for me 


Call 1-800-GO-TOYOTA or visit our Web Site at: http://www.toyota.com for a brochure and location of your nearest dealer. 
©1996 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. Toyota reminds you to Tread Lightly!” on public and private land. 
"1996 T100 V6 vs. 1996 Ford F-150 and Dodge Ram pickups with standard 6-cyl. engines. 
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EICIENCE & ECHNOLOGY 


EDITED BY MARIETTE DICHRISTINA 


SPACE RADAR 


Seeing Through Sand 


CHINA’S GREAT WALL is one of the 
most impressive structures on Earth. 
More than 1,800 miles long at an av- 
erage height of 25 feet, it can easily 
be seen from the space shuttle. Now 
scientists are using a radar system 
carried aboard the shuttle to find 
lost pieces of the wall. 
The Ch'in Dynasty 
began building the Great 
Wall around 221 B.C. in 
an effort to keep out 
Mongol invaders, and suc- 
cessive dynasties periodi- 
cally rebuilt the barricade. 
The most recent version 
was constructed during 
the Ming Dynasty about 
600 years ago. But rem- 
nants of an older genera- 
tion of the wall, built 
during the Sui Dynasty 
about 1,500 years ago, are 
still visible in places. 
However, much of the 
Sui wall is crumbling and 
buried under sand blown across the 
desert by strong winds. Archaeolo- 
gists on the ground find it difficult 
to trace the location of the former 
wall across remote areas of north- 
central China. But the vertical rem- 
nants of the wall reflect radar, so 
they show up clearly in images cap- 
tured by the spaceborne SIR-C/X- 
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SAR radar system—a joint project of 
the U.S., German, and Italian space 
agencies managed by NASA's Jet 
Propulsion Laboratory. The radar 
can penetrate through vegetation 
and loose sand up to 20 feet deep. 
The radar project is part of 
NASA's Mission to Planet Earth, 
which was created to study global 


The Great Wall shows up as an orange vertical 
band in this space-radar image. In the black-and- 
white detail, which represents one of four radar 
channels, the wall built by the Ming Dynasty ap- 
pears as a bright vertical line. Immediately to its 
right are remnants of the older Sui Dynasty wall. 


environmental changes but has also 
proven useful for archaeological re- 
search. Archaeologists are also using 
space radar to search the desert of 
northwestern China for stretches of 
the Silk Road, the ancient trade 
route that ran partly along the 
Great Wall and linked China with 
the West.—Dawn Stover 
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Reining in the Net 
BY CHRIS O'MALLEY 


TO MILLIONS BOTH inside and out- 
side China, the Internet represents 
a beacon of hope that China will 


Where there is a will, there is a wa 


China-Home-Page | WWW-In China | pervices cest EAQ | Спада 
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EARL RIPLING 


join the community of free-thinking 
and free-speaking nations. 

The Chinese government will 
have none of it—at least for now. 
Though China has about 20 Inter- 
net service providers and at least six 
international links connect Chinese 
networks to the global Internet, the 
flow of messages and information is 
anything but free. On February 1, 
Chinese Premier Li Peng signed 
into law a set of highly restrictive 
regulations on Internet use in 
China. Among other things, the reg- 
ulations force all international com- 
puter networks (Internet and 
otherwise) to run through new 
channels set up by the Ministry of 
Posts and Telecommunications to 
ensure “healthier exchanges” of in- 
formation. Separately, the govern- 
ment has also issued an order that 
all users of international networks 
register with “public security de- 
partments” within 30 days. 

Publicly, Chinese officials have 
stressed the need to protect state se- 
crets and shield the Chinese people 
from “obscene and pornographic 
materials.” But the regulations also 
explicitly forbid network activities 
that will in any way harm the state, 
and prohibit using the Internet for 
“producing, retrieving, duplicating 
and spreading information that may 
hinder public order.” Consequently, 
all international Internet traffic— 
inbound and outbound—is filtered 
though government agencies. 

Currently, most Internet 
use in China is 
limited to simple 
e-mail. Few users 
have the high-speed 
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== =. China boasts a growing number of Web sites, like 
EET China Net (http:/ /www.cnc.ac.cn/), left, and 
Welcome to Beijing (http:/ /www.net.edu.cn/ 


beijing), but its censorship policies may stifle free 
exchanges with the rest of the world. 


modems or multimedia computers 
needed to take advantage of the 
Web. And since most of the Web's 
pages are in English, a language gap 
exists for many as well. But better 
computers and faster modems are 
making their way into the market- 
place, and a new Beijing-based 
group called the Internet Media 
Consortium for Asian Electronic 
Commerce is studying how to pro- 
vide Chinese translations through 
new Web browsing software. 

The regulations will likely slow 
the growth of the Internet within 


China, perhaps relegating it to acad- 


emic and research use only. ^I think 
the academic Internet is more im- 
portant for China's development," 
says Xing Li, a professor at Tsing 
Hua University in Beijing and vice- 
director of the China Education 
and Research Network. Li says 
growth may indeed "slow down for 
а while," but that the reasons have 
more to do with money than with 
regulations. Commercial Internet 
service can still cost half your 
monthly salary, he notes. 
But many outside China detect 
a familiar pattern and predict a 
major chilling ef- 
fect. "China is 
attempting to 
build an- 


Wall, this 
one around 
cyberspace,” 


other Great 


observes Bill Frezza, a telecommuni- 
cations consultant who writes fre- 
quently about Internet issues. 

Not everyone is convinced this 
more ethereal wall can hold for very 
long, however. Frezza calls attempt- 
ing to filter an ever-expanding and 
changing universe with millions of 
Web sites and hundreds of millions 
of pages “an exercise in futility” 
and a “quixotic policy” that may be 
more effective at scaring than 
screening. Intercepting and then 
deciphering the origin of millions 
of e-mail messages, he notes, is an 
unwinnable fight. 

Gary Т. Marx, a professor of soci- 
ology at the University of Colorado 
in Boulder who studies the impact 
of technology on national borders, 
concurs. “These [communication] 
technologies clearly have a double- 
edged-sword quality about them,” 
says Marx. “They can be used by al- 
most anyone, and the mass scale 
means that governments will lack 
the resources for full enforce- 
ment.... People are very clever.” 

For the moment, China wants to 
keep the Internet from growing be- 
yond its capacity for controlling it. 
Ultimately, China’s desire for eco- 
nomic development—including its 
expressed interest in electronic 
commerce—may loosen its grip on 
the Net. "Will economic liberaliza- 
tion lead to political liberalization?" 
asks Marx rhetorically. “I think over 
the long run it must." 
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INTRODUCING 

PRESCRIPTION SPORANOX, 

№ THE NEW TREATMENT 
in THAT COULD... 


Take SPORANOX treatment orally for just 3 months and you 
may see a visible difference. 


ooon after you stop taking SPORANOX, you may notice that the 
new nail growing in appears normal. Since nails need time to 
grow, you should expect it to be several months before healthy, 
new nails grow in. 


50, now you can give thick, yellowing, brittle nails the boot and 
start growing fresh, new nails! 


Ask your doctor or other healthcare 
professional about prescribing SPORANOX 


today. For more information, call 


1-800-595.NAILS ext. 225 


world leader in antifungal research 
JANSSEN B ... 
Titusville, NJ 08560-0200 


© Janssen Pharmaceutica Inc. 1996 
JPI-SP-104-1 March 1996 Printed in U.S.A. 
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-TOENAIL WITH FUNGUS. - 


What you should know about the safety of SPORANOX: 
SPORANOX has been well tolerated in patients. In clinical trials 
involving patients with thick, hard, yellowish, and/or brittle nails 
(onychomycosis), the following adverse effects led to either a 
temporary or a permanent discontinuation of treatment: elevated 
liver enzymes (4%), gastrointestinal disorders (4%), and 
rash (3%). 

WARNING: SPORANOX must not be taken with terfenadine 
(Seldane®), astemizole (Hismanal^), cisapride (Propulsid®), 
or oral triazolam (Halcion*). 


In rare instances, there were reports of elevated liver enzymes 
and hepatitis. (If clinical signs and symptoms consistent with liver 
disease develop, SPORANOX should be discontinued.) If you're 
pregnant or considering pregnancy, you should not take 
SPORANOX. Take SPORANOX only as directed by your doctor, and 
report any adverse effects to your doctor as soon as possible. 


NOW 100 mg 


EL 
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sporanox 


(itraconazole capsules) 


PLEASE SEE IMPORTANT PRECAUTIONARY INFORMATION ON ADJACENT PAGE. 


1UUmg 


oranox 
(itraconazole capsules) 


Before prescribing, please consult complete prescribing information of which the following is a brief summary. 


WARNING: Coadministration of terfenadine with itraconazole is contraindicated. Serious cardiovascular 
adverse events, including death, ventricular tachycardia, and torsades de pointes have occurred in patients 


taking itraconazole concomitantly with terfenadine. This is due to elevated terfenadine concentrations caused 

by itraconazole. See CONTRAINDICATIONS, WARNINGS, and PRECAUTIONS sections. 

Another oral azole antifungal, ketoconazole, inhibits the metabolism of astemizole, resulting in elevated 
lasma concentrations of astemizole and its active metabolite desmethylastemizole, which may prolong QT 


intervals. Based on results of an in vitro study and the chemical resemblance of itraconazole and ketoconazole, 
coadministration of astemizole and itraconazole is contraindicated. See CONTRAINDICATIONS, WARN- 
INGS, and PRECAUTIONS sections. 

Coadministration of cisapride with itraconazole is contraindicated. Serious cardiovascular adverse events 


including death, ventricular tachycardia, and torsades de pointes have occurred in patients taking itraconazole 
concomitantly with cisapride. See CONTRAINDICATIONS, WARNINGS, and PRECAUTIONS sections. 


INDICATIONS AND USAGE 

SPORANOX (itraconazole capsules) is indicated for the treatment of the following fungal infections in immuno- 

compromised and non-immunocompromised patients: 

1. Blastomycosis, pulmonary and extrapulmonary; 

2. Histoplasmosis, including chronic cavitary pulmonary disease and disseminated, non-meningeal histoplasmosis; 

3. Aspergillosis, pulmonary and extrapulmonary, in patients who are intolerant of or who are refractory to 
amphotericin B therapy; and 

4. Onychomycosis due to dermatophytes (tinea unguium) of the toenail with or without fingernail involvement. 


CONTRAINDICATIONS 

Coadministration of terfenadine, astemizole or cisapride with SPORANOX (itraconazole capsules) is contraindi- 
cated. (See BOX WARNING, WARNINGS, and PRECAUTIONS sections.) 

Concomitant administration of SPORANOX with oral triazolam or with oral midazolam is contraindicated. (See 
PRECAUTIONS section.) 


SPORANOX should not be administered for the treatment of onychomycosis to pregnant patients or to women 
contemplating pregnancy. 
SPORANOX is contraindicated in patients who have shown hypersensitivity to the drug or its excipients. There 
is no information regarding cross hypersensitivity between itraconazole and other azole antifungal agents. 
Caution should be used in prescribing SPORANOX to patients with hypersensitivity to other azoles. 
WARNINGS 
In U.S. clinical trials prior to marketing, there have been three cases of reversible idiosyncratic ДЕ reported 
among more than 25 раз taking SPORANOX (itraconazole capsules). One patient outside the U.S. developed 
fulminant hepatitis and died during SPORANOX administration. Since this patient was on multiple medications, 
the causal association with SPORANOX is uncertain. If clinical signs and symptoms consistent with liver disease 
develop that тау be attributable to itraconazole, SPORANOX should be discontinued. 
Prior to U.S. marketing, there have been three cases of life-threatening cardiac dysrhythmias and one death 
eported in patients receiving terfenadine and itraconazole. (See BOX WARNING, CONTRAINDICATIONS, and 
PRECAUTIONS sections.) 


Coadministration of astemizole with SPORANOX is contraindicated. (See BOX WARNING, CONTRAINDICA- 
TIONS, and PRECAUTIONS sections.) 


Concomitant administration of oral ketoconazole with cisapride has resulted in markedly elevated cisapride 
plasma concentrations, prolonged QT intervals, and has rarely been associated with ventricular arrhythmias and 
torsades de pointes. Due to potent in vitro inhibition of the tic enzyme system mainly т ible for the 
metabolism of cisapride (cytochrome P450 3,44), itraconazole is also expected to markedly raise ар ps 
concentrations; therefore, concomitant use of cisapride with SPORANOX is contraindicated. (See BOX WARN- 
ING, CONTRAINDICATIONS, and PRECAUTIONS sections.) 


PRECAUTIONS | | 

General: Hepatic enzyme test values should be monitored in patients with preexisting hepatic function abnormal- 
ities. Hepatic enzyme test values should be monitored periodically in all patients receiving continuous treatment 
for more than one month or at any time a patient develops signs or symptoms suggestive of liver dysfunction. 
ЭРОКАМОХ (itraconazole capsules) should be administered after a full meal. 


Under fasted conditions, itraconazole absorption was decreased in the presence of decreased gastric acidity. The 
absorption of itraconazole may be decreased with the concomitant administration of antacids or gastric acid 
secretion suppressors. Studies conducted under fasted conditions demonstrated that administration with 
8 ounces of a cola beverage resulted in increased absorption of itraconazole in AIDS patients with relative or 
absolute achlorhydria, This increase relative to the effects of a full meal is unknown. 


Information for patients: Patients should be instructed to take SPORANOX with a full meal. 

Patients should be instructed to report any signs and symptoms that may suggest liver dysfunction so that the 
appropriate laboratory testing can be done. Such signs and symptoms may include unusual fatigue, anorexia, 
nausea and/or vomiting, jaundice, dark urine or pale stool. 


Drug interactions: Both itraconazole and its major metabolite, hydroxyitraconazole, are inhibitors of the 
cytochrome P450 3A4 enzvme system. Coadministration.of SPORANOX and drugs primarily metabolized by the 
cytochrome P450 3A4 enzyme system mav result in increased plasma concentrations of the drugs that could 
increase or prolong both therapeutic and adverse effects. Therefore, unless otherwise specified, appropriate 
dosage adjustments may be necessary. 

Coadministration of terfenadine with SPORANOX has led to elevated plasma concentrations of terfenadine, 
resulting in rare instances of life-threatening cardiac dysrhythmias and one death, (See BOX WARNING, CON- 
TRAINDIC ATIONS, and WARNINGS sections.) 


Another oral azole antifungal, ketoconazole, inhibits the metabolism of astemizole, resulting in elevated plasma 
concentrations of astemizole and its active metabolite desmethylastemizole which may prolong QT intervals. 
In vitro data suggest that itraconazole, when compared to ketoconazole, has a less pronounced effect on the 
biotransformation system responsible for the metabolism of astemizole. Based on the chemical resemblance of 
itraconazole and ketoconazole, coadministration of astemizole with itraconazole 1s contraindicated. (See BOX 
WARNING, CONTRAINDICATIONS, and WARNINGS sections.) 


Human pharmacokinetics data indicate that oral ketoconazole potently inhibits the metabolism of cisapride result- 
ing in an арси increase in the mean AUC of cisapride, Data suggest that coadministration of oral ketoconazole 
and cisapride can result in prolongation of the QT interval on the ECG. In vitro data suggest that itraconazole also 
markedly inhibits the biotransformation system mainly responsible for the metabolism of cisapride; therefore 
concomitant administration of SPORANOX with cisapride is contraindicated. (See BOX WARNING, CON- 
TRAINDICATIONS, and WARNINGS sections.) 


Coadministration of SPORANOX with oral midazolam or triazolam has resulted in elevated plasma concentra- 
tions of the latter two drugs. This may potentiate and prolong hypnotic and sedative effects. These agents should 
not be used in patients treated with SVORANOX If midazolam 15 administered parenterally, special precaution 
is required since the sedative effect may be prolonged. (See CONTRAINDICATIONS section.) 

Coadministration of SPORANOX and cyclosporine, tacrolimus or digoxin has led to increased plasma 
concentrations of the latter three drugs. Cyclosporine, tacrolimus and digoxin concentrations should be moni- 
tored at the initiation of SPORANOX therapy and frequently thereafter, and the dose of these three drug products 
adjusted appropriately. 

There have been rare reports of rhabdomyolysis involving renal transplant patients receiving the combination of 
ЗРОКАМОХ, cyclosporine, and the HMG-CoA reductase inhibitors lovastatin or simvastatin. Rhabdomyalysis 
has been observed in patients receiving HMG-CoA reductase inhibitors administered alone (at recommended 
dosages) or concomitantly with immunosuppressive drugs including cyclosporine, 

When SPORANOX was coadministered with phenytoin, rifampin, or H, antagonists, reduced plasma concentrations 
of itraconazole were reported. The physician 15 advised to monitor the plasma concentrations of itraconazole when 
any of these drugs is taken concurrently, and to increase the dose of SPORANOX if necessary. Although no studies 
have been conducted, concomitant administration of SPORANOX and phenytoin may alter the metabolism of 
phenytoin; therefore, plasma concentrations of phenytoin should also be monitored when it is given concurrently 
with SPORANOX, 

It has been reported that SPORANOX enhances the anticoagulant effect of coumarin-like drugs. Therefore, 
күн Nie should be carefully monitored in patients receiving SPORANOX and coumarin-like drugs 
simultaneously. 


Vlasma concentrations ot eor rfe ain. s are reduced when given concurrently with roniazid. Itraconazole 
plasma concentrations should be monitored when SPORANOX and isoniazid are coadministered. 

Severe hypoglycemia has been in patients concomitantly receiving azole antifungal agents and oral 
hypoglycemic agents. Blood ие concentrations should be carefully monitored when SPORANOX and oral 
hypoglycemic agents are coadministered. 

Tinnitus and decreased hearing have been reported in patients concomitantly receiving SPORANOX and quinidine. 
Edema has been reported in Patients concomitantly recog SPORANOX and dibydropyridine calcium channel 
blockers. Appropriate dosage adjustments may be necessary. 


Female rats treated with 50 ea ары (6.25x MRHD) had an increased incidence of squamous cell carcinoma 
Г 1 


of the lung (2/50) as compa ( amous cel 
the lung is extremely uncommon in untreated rats, the increase in this study was not statistically significant. 
Itraconazole produced no mutagenic effects when assayed in appropriate bacterial, non-mammalian and 
mammalian test systems. 

Itraconazole did not affect the fertility of male or female rats treated orally with dosage levels of up to 40 mg/kg /day 
(5x MRHD) even though parental toxicity was present at this dosage level. More severe signs of parental toxicity, 
including death, were present in the next higher dosage level, 160 mg/kg/day (20x МЕНЮ). 

True Teratogenic Effects. Pregnancy Category C: Itraconazole was found to cause a dose-related increase in 
mate ЫН uirga and teratogenicity in rats at dosage levels of approximately 40-160 mg/kg/day ` 
(5-20x МЕНО) and in mice at ange levels of appraat 80 mg/kg/day (10x MRHD). In rats, the terato- 
genicity consisted of major skeletal defects; in mice it consisted of encephaloceles and/or macroglossia. 

There are no studies in pregnant women. SPORANOX should be used for the treatment of systemic fungal infec- 
tions in pregnancy only if the benefit outweighs the potential risk. SPORANOX should not be administered for 
the treatment of onychomycosis to pregnant patients or to women contemplating pregnancy. SPORANOX 
should not be administered to women of child-bearing potential for the treatment of ВЕ unless they 
are taking effective measures юк pregnancy and the patient begins therapy on the second or third day of 
the next normal menstrual period. Effective contraception should be continued throughout SPORANOX therapy 
and for 2 months following treatment. 

Nursing Mothers: Itraconazole is excreted in human milk; therefore, SPORANOX should not be administered to 
nursing women. 


Pediatric Use: The efficacy and safety of SPORANOX have not been established in pediatric patients. No pharmacoki 
netic data are available in children. A small number of patients age 3 to 16 years have been treated with 100 mg/day 
of itraconazole for systemic fungal infections and no serious unexpected adverse effects have been reported. 

In three el studies using rats, itraconazole induced bone defects at dosage levels as low as 20 mg/kg/day 
(25x MRHD). The induced defects included reduced bone plate activity, thinning of the zona compacta of the large 
bones and increased bone fragility. At a dosage level of 80 mg/kg/day (10x МЕНО) over one year or 160 mg/kg / 
(20x MRHD) for six months, itraconazole induced small tooth pulp with hypocellular appearance in some rats. 
While no such bone toxicity has been reported in adult patients, the long term effect of itraconazole in pediatric 
patients is unknown. 

HIV-infected Patients: Because hypochlorhydria has been reported in HIV-infected individuals, the absorption of 
itraconazole in these patients may be decreased. | 

The results from a study in which eight HIV-infected individuals were treated with zidovudine, 8*04 mg/kg/day, 
showed that the pharmacokinetics of zidovudine were not affected during concomitant administration of 


SPORANOX, 100 mg b.i.d. 

Mir eed — P of reversible idi reported 

n US. clinical trials prior to marketing, there have hree cases of reversible idiosyncratic titis | 
И y fulminant аргу died during 


апи mon than 2500 pie One patient outside the U.5. developed 
SPORANOX (itraconazole паркы administration. Because this patient was on multiple medications, the 
X is uncertain. (See WARNINGS section.) 


association with SPORANO 


ONYCHOMYCOSIS: 
Adverse events in the following table led to either temporary or permanent discontinuation of treatment: 


Body System / Adverse Event 


Elevated Liver Enzymes 
(>2x normal range) 


азе _ (т=112) | 
| HBedde р м | 
Malaise — — — — — | 18 

Ecc pm— | ¥ | 
Vertigo O | 


Gastrointestinal Disorders NND | 
Orthostatic Hypotension 
SYSTEMIC FUNGAL INFECTIONS: 
Adverse experience data in the following table are derived from 602 patients treated for systemic fungal disease 
in U.S. clinical trials, who were immunocompromised or receiving multiple concomitant medications. Of these 
patients, treatment was discontinued in 10.5% of patients due to adverse events. The median duration before dis- 
continuation of therapy was 81 days, with a range of 2-776 days. The table lists adverse events reported by at 


least 1% of patients. 
Incidence (%) 


Body System/ Adverse Event 

(Incidence 21%) 

Psychiatric Disorders 
Libido decreased 
Somnolence 

Cardiovascular Disorders 
Hypertension | 


Incidence 
1.2 
1.2 
32 | 
Metabolic and Nutritional i 
Disorders 
2.0 
_ Hepatic function abnormal 
Reproductive Disorders, Male | 
| Impotence 12 


Hypokalemia 
Urinary System Disorders 

*Rash tends to occur more frequently in immunocompromised 

patients receiving immunosuppressive medications. 


Body System/ Adverse Event 
(Incidence > 1%) 
Gastrointestinal Disorders 

Nausea 

Vomiting 

Diarrhea 

Abdominal Pain 

Anorexia 


Body as a Whole 
Edema 


Incidence (%) 


Fatigue 
Fever 
Malaise 


Albuminuria 


: e Liver and Biliary System 
ЖАМ Appendages есь 


Pruritus 
Central and Peripheral 
Nervous System 
Headache 
Dizziness 


Adverse events infrequently reported in all studies included: constipation, gastritis, depression, insomnia, tinnitus, 
menstrual disorder, adrenal insufficiency, gynecomastia and male breast pain. 

In worldwide postmarketing experience with SPORANOK, allergic reactions including rash, pruritus, urticaria, 
angioedema and in rare instances, anaphylaxis and Stevens-Johnson syndrome, have reported, Marketing 
experiences have also included reports of elevated liver enzymes and rare hepatitis. Although the causal association 
with SPORANOX is uncertain, rare hypertriglyceridemia and isolated cases of neuropathy have also been reported. 
OVERDOSAGE 

Itraconazole is not removed by dialysis. In the event of accidental overdosage, supportive measures, including 
gastric lavage with sodium bicarbonate, should be employed. 

No significant lethality was observed when itraconazole was administered orally to mice and rats at dosage levels 
of 320 mg/kg or to dogs at 200 mg/kg. 

Rev. April 1995, September 1995 
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Our monthly filter of the 
Internet's World Wide Web. 
(Addresses preceded by http://) 


China News Digest 
www.cnd.org/ 
News center, in English or Chinese. 


Health in China 
bronze.ucs.indiana.edu/~hyuan/ 
health. html 

Acupuncture, herbology, and more. 


China the Beautiful 
www.mordor.com/pei/ 
A mecca for China's cultural heritage. 


Democracy Wall of China 
www.io.org/~yuan/ 
Cyberprotests and pressure points. 


China Condensed 
www.hk.super.net/~paulf/china. 
html 

A brief history of China. 

China Education and Research 
Network 
www.net.edu.cn/cernet/index4. 
html 

Links to schools and sci-tech centers. 


Chinese Language Page 
www.webcom.com/~bamboo/ 
chinese/chinese.html 

For speakers, teachers, students. 


China Connections 
www.eel.ufl.edu/-wli/china. 
html 

А cornucopia of resources. 
China Home Page 
www.ihep.ac.cn/china.html 
Beijing's scitech and business links. 
China Tour 
www.chinatour.com/ 

Stop here, then go. 

Chinascape 
harmony.wit.com/chinascape/ 
A mostly cultural index. 


Chinese Philosophy Page 
www.monash.edu.au/cc/staff/ 
sas/sab/WWW/index.html 
Chinese schools of thought. 


—compiled by С.О. 


SOLO* CORDLESS is the world's first 


cordless radar/laser detector. It gives you 
up to 2 miles of range...like our corded 
models — but now there are no wires to 
hide. Solo* makes powerful protection 
portable and affordable. Order yours 
today, and take it wherever you go! 


| Order he best decors direct from the тайин: = 
Solo’ Cordless by Escort” (Model Solo 5) $5179." 


30-Day No Risk Trial rud check out the Speed Тар 


• Four AA batteries offer up to 80 hours 
of operation 
* Auto shut-off preserves battery life 
• Detects all radar/laser bands 
* ОРА" circuitry screens out false alarms 
* V62 SmartShield" protection from 
detector detectors 
* SafetyPilot" road hazard alert technology 
* Audible/visual alerts 
* Band indicators 
Бү. каса. TE 


© 1995 CM 


by made in the USA. Pes ee ou take oan лета Shipping and handling is ecm ОБю ses aid 69 a сэх. NM 7 
ien Call voll free 24 hours a day seven days a week ESCORT 
Web Page bringen 
eden 1.800.433.3487 


Escort * 5200 Fields Ertel Road * Cincinnati, Ohio * 45249 * Department 201686 
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You can drive it Any 
Wh 
ел 


Те 1996 
ТОУОТА 
CD-ROM 


Think of it as a portable showroom. 
You provide the computer. It follows. 
Every Toyota Car, Truck, SUV, RAV4 or Van. 


Specifications. Dealer locations. It's got it. 
Virtually explore the models in any color, from 
/ any angle, inside and out. No hurry. No hassle. PC or Mac.* 
For your free disc, just call 1-800-GO-TOYOTA, or order on-line at 
http://www.toyota.com/horn/media. Go ahead — take it for a spin. 


QD TOYOTA 


I love what you do for me 


©1996 Toyota Motor Sales, U.S.A., Inc. 
Buckle Up! Do it for those who love you. 
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Experience a close 
encounter with the bright- 
est comet to come our 
\ way in two decades! 


The excitement is 
building as viewers 
in the northern 
hemisphere have 
the opportunity 
to experience 
the newest 
astronomical 
phenome- 
non, Comet 
Hale-Bopp. Hale-Bopp speeds towards 
our inner solar system at nearly a million 
miles a day. Its 40 to 70 km nucleus is 
currently visible and will be into 1997. 


Г 


Comet Hale-Bopp is currently оп a 
course to make its closest pass to Earth 
on March 23, 1997 at a safe distance of 
123 million miles. Astronomy enthusiasts 
can see it well placed in the pre-dawn 
sky this Spring since it will be visible 
through a small telescope. 

View Hale-Bopp now for yourself 
with a new Lumina telescope from 
Tasco, debuting just in time for this 
incredible event. 


The Lumina line, which includes two 
astronomical refractors (Models 110200 
and 110450], offers a new state of the 
art finish featuring a textured blue tele- 
Scope tube accented with black, atop a 
natural finish wood tripod. Both new 
models offer superior optics including 
1.25" interchangeable eyepieces, multi- 
ple powers augmented by a 1.5X erect- 
ing eyepiece, a 2X Barlow and a 10Х 
reflexing finderscope. Inside, the optical 
elements are coated to eliminate inter- 
nal reflections and improve light trans- 
mission for better image resolution. 


For more than a year and a half, 
observing Comet Hale-Bopp will be a 
lasting pleasure for professional and 
amateur astronomers alike. A Tasco tele- 
scope will ensure that you dont miss 
the brilliance of Hale-Bopp. 


JOHN GHIMWAGE 
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PIRACY 


Plunder Goes High Tech 


UNLIKE THE pirates of old who 
plundered the ports and merchant 
vessels of the South China Sea, to- 
day’s Chinese pirates are landlub- 
bers all, operating from 30 high-tech 
factories that replicate optical discs. 
So it was fortuitous that Microsoft 
summoned the authorities quickly 
to a plant near Guilin in Guanxi 
Province, where investigators found 
5,700 bootleg Windows CDs. The 
plant's four production lines—three 
working around the clock—could 
churn out 20,000 discs a day. 

While this $50 million in contra- 
band software is not exactly pocket 
change to Bill Gates, it is the tip of 
the iceberg in a business in pirated 
audio, video, and computer soft- 
ware estimated at $2 billion a year. 
According to the U.S. Trade Repre- 
sentative’s office, that amounts to 
some 90 million illegal optical discs. 

A report to Congress from the 
‘Trade office cites China as the 
worst violator of U.S.-copyrighted 
intellectual property. The report, 
which came days after the joint raid 
by Chinese authorities and Mi- 
crosoft personnel, blasted China for 
failing to honor a February 1995 
agreement to police production at 
its replication plants and mark the 


software with a source-identifica- 
tion code. 

In a statement, Microsoft charac- 
terized the raid as a matter of luck, 
not enforcement: “There were no 
copyright monitors stationed at the 
factory, nor were the source-identi- 
fier markings required under Chi- 
nese law in place.” 

Unless China began complying 
with the anti-piracy agreement, the 
U.S. planned punitive tariffs against 
Chinese textile and electronics im- 
ports beginning June 17. At press 
time, China threatened to retaliate 
with duties on American agricultur- 
al and automotive products. Beijing 
insists it has been vigilant against 
piracy —recently targeting six CD 
plants for police scrutiny—and took 
umbrage at added U.S. demands 
that China remove import quotas 
and tariffs on U.S. entertainment. 

The latter is a sticking point in 
the U.S. balance-of-trade deficit 
with China, about $34 billion last 
year and growing. It's also a con- 
tributing factor in Chinese piracy. 
To protect its domestic film indus- 
try, China permits only 10 new for- 
eign movies to be distributed each 
year. The result is predictable: Ac- 
cording to the Motion Pictures As- 
sociation of America, U.S. 
moviemakers lose $150 million 
yearly to video piracy in China. 

— Stephen А. Booth 


the itted they'd bought, pirated software. 


SOURCE: COMPUTER MARKET GUIDE 
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MEDICINE 


Killing Cancer 
at Its Source 


DOCTORS HAVE a new weapon 
against inoperable lung tumors: a 
treatment that delivers medication 
directly to the tumor. 

Dr. Shiliang Sun, an interven- 
tional radiologist from the Univer- 
sity of Dalian, in the Liaoning 
Province, threads a catheter—a thin 
plastic tube—through the patient’s 
blood vessels to reach the tumor. 
Through this tube, he injects drugs 
into the growth. “Obviously, the 
odds of getting the chemotherapy 
to the tumor are better if you go di- 
rectly to it, than if you inject it into 
an IV, and it goes through the entire 


terventional radiologist at the Uni- 
versity of lowa Hospitals and Clin- 
ics. Lang is now working with Sun 
to establish clinical trials in the 
United States. 

Although catheters have been 
used to treat tumors in other parts 
of the body, Lang says that severe 
side effects from the medications 
limited the success of the devices in 
treating lung tumors. But she adds 
that, “Dr. Sun found just the right 
mixture of drugs to use,” referring 
to cisplatin and mitomycin. 

Already, Sun has treated 132 pa- 
tients with inoperable lung cancer 
in China. Approximately 65 percent 
of these patients survived one year; 
in comparison, just 35 percent of 
patients treated conventionally with 
chemotherapy lived one year after 


SCIENCE & TECHNOLOGY 
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COMMUNICATIONS 


Wired Railway 


VOICE MESSAGING, fax, and 
audio-text services are coming to 
the largest railway in China. 

“The Jing-Jiu Railway network 
will be one of the most advanced 
telecommunications systems in 
China,” proclaims Zhang Xiao- 
gan of China’s Ministry of Rail- 
ways. The railway links Beijing 
to Hong Kong. 

The telecommunications net- 
work will service the millions of 
customers, employees, and fami- 
lies of the Ministry of Railways. 
‘Today, only 3 percent living in the 
six provinces along the railway 
have access.—M.D. 


body,” says Dr. Elvira Lang, an in- treatment.—]udith Anne Gunther 
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NTRODUCING LUMINA TELESCOPES AND 
THE HALE-BOPP COMET. 


asco’s fantastic new Lumina telescopes 
re out of this world. The larger 1.25” 

yepieces are not only easier 10 — 11: 
ok into but also engineer ейі0 _ У 
ive you a brighter, clearer view |— | ) 
f the nighttime sky and one of ga 
e greatest sights of a lifetime. «x 1 ЕЕ. 
he Hale- Вор Comet. It is БАА | 
eing her. alded as the greatest | 

ky show since 1811! 


A FREE TOUR GUIDE OF THE HEAVENS, 
ith every ore telescope purchased 
yu receive, as a bonus, the Tasco 
alaxsee Skywatch computer program. 
$79.95 retail value. It enables you to 
lentify all astronomical objects in a 
ıatter of seconds. No matter where 
yu look, everything looks better 
rough a Tasco. 

г more information about Lumina 
r other Tasco telescopes send for our 
ree full-color brochure, to Tasco, 
О. Box 520080, Dept. Р Miami, FL 
3152-0080. | 

Or call: (305)591-3670, Ext.402. 


WE BRING THE WORLD CLOSER. 
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The Keys to PCs 


THE KEY TO building a personal 
computer for the Chinese masses 
may be in the keyboard. The prob- 
lem is simple: With roughly 5,000 
characters in its “simplified” written 
form (from 13,000 total), the Chi- 
nese language can’t fit on a reason- 
able-size keyboard. 

For now, most of the people who 
use PCs in China either speak Eng- 
lish or use an English keyboard to 
spell out Chinese phonetically. There 
are Chinese keyboards, but as with 
many Japanese keyboards, they re- 
quire up to six keystrokes to produce 
one Chinese character. So many ex- 
perts are looking to speech and hand- 
writing recognition. 
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Motorola recently introduced а 
Chinese handwriting-recognition 
program called Lexicus Recognizer 
that it claims is at least 95 percent 
accurate, even using all 13,000 
characters. Although handling that 
many characters is a huge technical 
hurdle, engineers point out that 
the handwriting of most Chinese— 
unlike that of most Americans—is 
neat and uniform. Apple Computer, 
meanwhile, sells a $300 Chinese 
Dictation Kit speech recognition for 
the Mandarin dialect that the com- 
pany says can operate at the equiva- 
lent of 60 characters per second. 

Not everyone has given up on the 
idea of creating an effective Chinese 
keyboard, though. Multi-Corp Inc. 
of Calgary, Canada, has developed a 
new 10-key keyboard and special 
software that relies on strokes rather 


Writing: one solution to the keyboard problem. 
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than characters. As you type in each 
of the strokes needed to create a 
Chinese character, the software nar- 
rows the onscreen choices until you 
select the one you want. The com- 
pany says that it takes an average of 
2.7 strokes for the desired character 
to appear. Another new approach, 
developed by Xiaojun Computer of 
Beijing, uses a 24-key keyboard and 
a special system in which typing is 
based on the pronunciation of Chi- 
nese characters.—C.O. 


ANYBODY EVER ASK YOU WHAT YOU WANT TO DO? 
If you're mechanically inclined, the Air Force could be the perfect place for you. Where else could you learn about Tactica 


28 Aircraft Maintenance, Aerospace Propulsion, and everything in between while earning a good salary and learning t 
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EVOLUTION 


Go East, Young Human 


WHEN DID early humans first 
move out of Africa, and 
where did they go when 
they did? Bones and 
primitive stone tools re- 
cently found in a cave in 
China suggest that prehu- 
mans were living in Asia 
some 1.9 million years 
ago—almost twice as long 
ago as previously thought. 
Huang Wanpo and Gu Yumin, 
paleontologists at the Institute 
of Vertebrate Paleontology and Pale- 
oanthropology in Beijing, found the 
fossils and artifacts resting in the 
sandy clays, mudstones, and gravels 
that filled Longguppo (Dragon 
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This jaw fragment is 
rewriting history: It is from a branch of 
prehumans that may have appeared In 
China far earlier than ever suspected. 


Hill) cave, located in central China 
near the eastern border of the 
Sichuan province. 

The fossils were then analyzed 


by an international team of scien- 
tists. Among the many cave finds 
were a prehuman upper incisor and 
a fragment of a lower jaw with a pre- 
molar and adjacent molar. Most star- 
tling: The bones may not be Homo 
erectus, which had been considered 
to be the first prehuman to arrive in 
Asia. Instead, the fossils resemble H. 
ergaster or H. habilis, two earlier pre- 
humans that so far had been found 
only in Africa. Researchers also dis- 
covered a spherical cobble hammer- 
stone and a large battered flake that 
both appeared to be shaped or worn 
though human action. 

“Clearly, the first hominid to ar- 
rive in Asia was a species other than 
true H. erectus, and one that pos- 
sessed a stone-based technology,” 
the researchers concluded in a re- 
port in the journal Nature.—M.D. 


е a leader? If a mechanically oriented career is what you want, think about the Air Force. It's 
me road that can take you anywhere. For more information about the United States Air Force, “ОО 
ee your local recruiter or call 1-800-423-USAF. Visit us at http://www.airforce.com 
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SOS! 


FYI. 

Over 6600 locations. 
Knowledgeable people. 
Questions answered. 
ASAP. 


R) RadioShack. 
You've got questions. 
We've got answers? 
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Booster Rocket Blues 


WHEN CHINA’S Long March booster 
rocket tumbled out of the sky just 20 
seconds after liftoff, so too did the 
country's ambitious plans to become 
a major player in space. 

The February Long March explo- 
sion, which destroyed an Intelsat 
TV satellite insured for $205 million, 
at the latest count claimed six lives, 
injured 57, and destroyed 80 homes. 

As disturbing as the loss of life 
was the inability of Chinese officials 
to explain the cause of the 
accident. The Long March 
3B, as the latest version of 
the booster was called, is 
now “uninsurable,” says the 
insurance community. 
Since their inception in 
1990, the Long March 
launches have had a spotty 
success rate—of the nine 
Long March launches, 
three have been failures. 
And while a six-for-nine 


AP/WIDE WORLD 


batting average is great in baseball, 
it’s enough to knock you out of the 
satellite-launching game entirely. 
With satellite launches tight in 
other parts of the world, China was 
expected to pick up the slack. The 
Long March disaster 15 expected to 
force delays in the growing use of 
satellite-based technologies such as 
direct-broadcast television. China’s 
entry into space is taking as long as 
Mao’s legendary march to avoid 
Japanese pursuit in World War II, for 
which the booster is named. Maybe 
the next-generation rockets should 
be called Short Walk.—Frank Vizard. 


Fall from grace: the ill-fated Long March booster rocket. 


Age of the Universe 


ONLY A HANDFUL of the exploding 
superbright stars called supernovae 
were recorded before the develop- 
ment of the telescope. Among them 
were five that ancient Chinese as- 
tronomers recorded as “guest stars” 
—appearing in 185 near the end of 
the Han dynasty, 1006, 1054, 1572, 
and 1604 A.D. Some current astron- 
omers have tried to figure out the 
age of the universe by correlating 
these sightings with modern data. 
Now Yale University astrophysi- 
cist Bradley E. Schaefer has con- 
cluded that the guest star of 185 
A.D. was not a supernova at all, but 
the Swift-Tuttle comet. His convic- 
tion stems from ancient Chinese as- 


trological tracts, which say that sta- 
tionary guest stars (supernovae) 
foretell an invasion, but moving 
guest stars (comets) foretell a re- 
bellion. Sure enough, a rebellion 
called the massacre of the eunuchs 
occurred in 189 A.D., and the as- 
trologers linked it to the quest star. 
For the astrologers to have cele- 
brated the accuracy of the prognos- 
tication means the quest star was in 
fact a comet, and not a supernova. 
That changes the basis for some 
recent estimates of the age of the 
universe, Schaefer says. His own 
calculations, based on both the 
ancient sightings and those of six 
modern supernovae, result in an 
age of 18 billion years, “give or 
take a few billion.”—Arthur Fisher 
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Friendlier Skies 


EVEN IN A world increasingly con- 
nected by air travel, China 15 in the 
midst of an unprecedented aviation 
boom. Air traffic is up about 20 per- 
cent annually since 1980, and with 
increasing tourism and an enor- 
mous population at home, there’s 
no end in sight. One little problem: 
China’s airports and air traffic con- 
trol systems can’t handle the load. 

So China is trying to do the ex- 
pected—build more airports and 
modernize its air traffic control sys- 
tem—on a scale and timetable be- 
yond most expectations. The 
General Administration of Civil Avi- 
ation of China says it plans to spend 
billions (much of it from foreign in- 
vestment) to upgrade or expand as 
many as 40 airports and, remarkably, 
construct 20 new airports by the 
end of the year 2000. China cur- 
rently has more than 100 operating 
airports, but only about a dozen can 
handle large commercial jets. And 
three airports (Beijing, Guangzhou, 
and Shanghai) handle about 40 per- 
cent of the nation’s traffic. 

But airports are only half the bat- 
tle. More than 90 percent of China’s 
airspace is still reserved for military 
purposes, leaving foreign as well 
as domestic commercial jets only 
narrow air lanes in which to fly. 
These civil routes can be unneces- 
sarily long and occasionally danger- 
ous, since pilots aren’t always free 
to fly around bad weather. But 
the Chinese aviation administration 
is negotiating more liberal 
airspace rules, and it recently pro- 
cured more modern radar and 
ground navigation equipment for 
the busiest airports. 

The payoff? China projects an- 
other doubling in its air traffic from 
1996 to 2000, entering the list of 
the world’s top 10 nations in pas- 
senger and cargo volume.—C.O. 
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Frustrated With 
Your Sleep? 

Do you toss and turn 
at night? Cant seem to 
find a comfortable posi- 
tion? Does your back 
ache when you awake? 
These are signs that your 
mattress may not be 


supporting you propertly. 


Get The Best Night Sleep Ever! 
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nights sleep. 
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With Chinese air traffic boom- 
ing, the nation’s airports are 
hard pressed to handle the 
load. This airliner is sitting on 
a tarmac in front of a terminal 
building in Shanghai. 
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Tests show it also 
helps support your 
spine close to its natural 
alignment, which 

can lower the tension 
in the surrounding 
muscles. So you can 
sleep comfortably in 
most any position and | 


wake feeling great! 
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ADVERTISEMENT 


Technology То 60 


THE 
MOBILE 
OFFICE 


In today's workplace, "on the go" has 
taken on an entirely new meaning since 
the development of portable computers, 
personal digital assistants, cellular 
phones, electronic mail and the Internet. 


And with the rapid integration of all this 
wireless wizardry, even the workplace can 
now mean everywhere and nowhere at 
once, as more and more employees leave 
their traditional offices—and often their 
traditional employers—to become entre- 
preneurial "distributed companies" work- 
ing from electronic "virtual offices." 


How do you keep it all together when 
there's no "there" there? Here are some 
tips from Road Warriors who know. 


*You may not need that expensive and 
bulky laptop computer wherever you 
go, when an ultra-compact portable 
digital assistant, or PDA, will do. 
Matching software lets you access or 
transfer files with your home-base 
computer, and E-mail can keep you 
in touch with business associates— 
or yourself—when you travel. 


e Self-sufficiency on the road often 
means "borrowing" resources you 
find as you go. Most cities and many 
hotels now have office-service providers 
that rent computers, printers and fax 
machines by the hour, provide Internet 
access, and even set up videoconfer- 
encing in private office surroundings. 


* Cellphones are great business tools 
when you're otherwise out of touch, 
but roaming charges can quickly eat 
up a budget. Use an inexpensive digital 
pager to "screen" incoming calls, then 
call back the ones you need and hold 
the rest for the next available phone 
booth. 
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The New Weed 


BY NOW, nearly everyone has heard 
of the latest in recreational drugs— 
a legal, alternative high promised 
from an herb marketed under 


how adrenaline gets you ready for a 
fight by dialating your bronchial pas- 
sages, so you can breathe easier? And 
it stimulates your nervous system so 
you re ready for that scrap.” The 
compound in ephedra does the same. 
Ephedra was introduced to the 
states in the 1920s by an Eli Lily 


Ephedra has been used for centuries by Chinese doctors. Now it’s the latest recreational drug. 


names such as Herbal Ecstacy, 
Cloud 9, and Ultimate Xphoria. But 
for centuries the herb, called 
ephedra or ma huang, has had a no- 
bler purpose: It is used by Chinese 
doctors—and adopted by U.S. medi- 
cine as well—to treat upper-respira- 
tory ailments such as bronchitis. 

Ma huang is a weedy-looking, 
low-growing plant. Some cousins 
grow naturally in the American 
West, although they do not contain 
the compound found in ephedra. 
Ephedra is permitted to be sold un- 
der a 1994 federal law that generally 
excludes dietary supplements, in- 
cluding herbs, from regulation as 
drugs. So what does it do? 

Ephedra contains ephedrine, an 
alkaloid that’s chemically related to 
epinephrine (adrenaline), says Varro 
Tyler, a professor of pharmacognosy 
at Purdue University in West 
Lafayette, Ind., and the author of 
books including Honest Herb, a re- 
view of the properties of 150 herbs. 
“It works like adrenaline. You know 
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pharmacologist, К.К. Chen, who had 
connections with a medical school in 
China. Ephedrine and related com- 
pounds make up part of common al- 
lergy and cold medicines. “It’s a 
useful product if properly used,” says 
Tyler, who believes it should be sold 
only by medical professionals. 

Some legislators agree. In April, 
Florida became the first state to 
ban herbal stimulants; New York 
followed suit in May. All told, 15 
deaths in this country have been 
associated with using herbal stimu- 
lants such as ephedra. 

“More than 5,000 herbs are used 
in Chinese medicine, yet practically 
none has come into prominence in 
Western medicine,” says Tyler. 
Ephedra is the only Chinese herb to 
be widely used in this country. 
“What we need are really good stud- 
ies of this wealth of herbal reme- 
dies.” Tyler says that since such 
remedies cannot be patented, West- 
ern businesses and science have little 
incentive to develop them.—M.D. 
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ATMOSPHERE 


World Travelers 


SCIENTISTS EXAMINING ice 
drilled out of a glacier in Greenland 
have discovered tiny particles that 
match soils found in the Gobi and 
Takla Makan deserts of Mongolia 
and northern China. 

Pierre Biscaye, a geochemist at 
Columbia University’s Lamont-Do- 
herty Earth Observatory who led 
the expedition, says that Asian 
monsoon winds tossed grains of soil 
and rock into the atmosphere at the 
height of the last ice age, 23,000 to 
26,000 years ago. A strong jet 
stream then carried these particles 
all the way to distant Greenland, 

Further studies of the frozen 
dust could help scientists recon- 
struct atmospheric circulation pat- 
terns in the Northern Hemisphere. 
They want to find out what made 
the Earth’s atmosphere dustier dur- 
ing ice ages than it 15 now.—D.S. 
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Tale of the 
Billion-Year-Old Fossils 


BY ALL ACCOUNTS, early evolution pro- 
gressed at a stately pace. It took 
maybe a billion years for single-celled 
life to appear after Earth formed, and 
another two billion years, scientists 
thought, before more complex, many- 
celled life arrived on the planet. Later 
still came the chordates, the phylum 
of animals with backbones. 

Two recent findings in China are 
changing these beliefs. Both multicel- 
lular life and the chordates may have 
appeared far sooner than scientists 
have suspected. 

Chinese geologists who were hunt- 
ing through sediments near Jixian in 
northern China have discovered more 
than 300 fossils of multicellular sea- 
floor plants that date from 1.7 billion 
years ago—some 700 million years 
earlier than previously known. Writing 
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of this discovery in the journal Science, 
Zhu Shixing and Chen Huineng of the 
Chinese Academy of Natural Sciences 
described the algaelike fossils as being 
"shaped like leaves." 

And in a further discovery at 
Chengjiang, in the Chinese Yunnan 
province, an international team un- 
covered what may be the earliest 
known member of the chordate family. 

Lars Ramskold, of the University of 
Uppsala in Sweden, and his colleagues 
found 525-million-year-old fossils of 
a fishlike animal that has a notochord, 
a precursor to a spinal column. The 
scientists now suggest that chordates 
may have evolved along with other 
early life—and not later. In the past, 
some believed that later evolution for 
the chordates (which include humans) 
somehow made them more "special" 
than other life forms. As it turns out, 


CU 


chordates and so-called earlier life may 


be of a piece. —М. 0. 


fornia, applied a more accurate dating process in order to 
better pinpoint Peking Man's age. 


Forebear Just Got Older 


FAR MORE FAMOUS in death than he was in life, China's 
Peking Man is now believed to be 100,000 years older than 
previously thought. A member of the ancient Homo erectus 
species, Peking Man could help shed light on modern hu- 
mans' evolutionary past. | 

The fossilized bones of Peking Man, discovered some 
70 years ago in a limestone cave near Beijing, had been 
calculated by researchers to be anywhere from 200,000 to 


Lung Ku, a geochronologist at the 


— University of Southern Cali- 


300,000 years old. Recently, Richard Teh- 


Instead of studying fossilized animal bones found near 
Peking Man, Ku analyzed previously undisturbed limestone 
deposits in which the fossils were found. The limestone 
samples contain isotopes of uranium and thorium, which 
Ku measured using a highly sensitive mass spectrometer. 
These isotopes, says Ku, remain in the limestone crystals, 

but can be carried away by water moving through the 
porous bone fossil. 

Anthropologists believe Peking Man represents 
one of the later members of the Homo erectus 


evolved, explains Ku. The key question is whether 
Peking Man co-existed with early H. sapiens. If he did, 

then it's less likely H. sapiens descended from him. But 
by placing Peking Man's existence no more recently than 
400,000 years ago, Ku says his research supports 
the theory that "Homo erectus indeed evolved 
into Homo sapiens." —J.A.G. 


Not bad for his age: Peking Man is 100,000 years 
older than scientists once thought. 


species, from which modern Homo sapiens may have 
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Grand Marquis LS 


Mercury Grand Marquis 
named “Best Large Car 
in Total Value” 
in independent survey: 

In asurvey of owners of 1995-model 
full-size sedans, Mercury Grand Marquis 
owners gave their cars the highest rating 
in terms of total satisfaction for the dollar. 
And why not? In addition to its roomy 
six-passenger interior, Grand Marquis 
delivers a silky smooth ride, V-8 power, 

a vacation-size trunk and an impressive 
list of standard amenities. For more 
information, call 1 800 446-8888 or enter 
http://www.Mercuryvehicles.com for 
Internet access. And imagine yourself in a 
Mercury Grand Marquis. 
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*The Strategic Vision " 1005 Vehicle Experience Study, based on a total 
of 31.440 new vehicle buyer responses indicating owners’ positive 
В and negative experiences during the first oo days of ownership. 
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Chinese 


science and 


опе Haul for 
i| Chinese Science 


struggle to 


overcome a WHY AN ISSUE of POPULAR SCIENCE devoted to 
Chinese science and technology? Because, like 

centuries-old Everest, China is there, a massive, imposing, and 
unignorable presence. It has the world’s largest 

handicap. population, and its oldest culture. China will play 
a huge role in shaping the emerging scientific ad- 
vances of the 21st century. 


Always strong in mathematics, theoretical physics, and observa- 
tional astronomy, whose practice goes back more than a thousand 
years, China today is making impressive strides in newer disci- 
plines like molecular biology and computer software. But Chinese 
science is also undergoing its greatest upheaval in 20 years. А 
government report last summer called for most research laborato- 

B y Arthur Fisher ries to be turned into business centers dedicated to 
spurring economic growth. Scientific progress is hin- 
dered by an ingrown and cumbersome bureaucracy, lack of funds, 
the remnants of a massive brain drain of expatriate scientists, and 
the still-festering conflict over human rights. 

То gain some insight into the state of science in China today, I 
traveled there to meet with working scientists and government 
leaders. One of those encounters was with Song Jian, arguably the 
most important member of China’s scientific establishment. As 
chairman of the State Science and Technology Commission, he is 


JEFF BOHLANDER 


one of the ruling elite. Yet his card says, simply, “Acade- 
mician, Chinese Academy of Sciences.” 

When I interviewed him earlier this year, he was flanked 
by a covey of high-level staff in a formal room of the 
Chinese “White House,” a walled and guarded enclave in 
the heart of old Beijing. We talked about the current 
debate in the United States over funding for science, a de- 
bate he has been following closely, and I asked him to 
compare it to the situation in China. 


“The problem is more urgent here,” he said. “We are a 
third-world country. We suffered a time lag of 200 years 
for modern technology to enter. Before this century, the 
Chinese people knew little about modern science in 
the West. They knew nothing about scientists like Newton, 
Galileo, and Copernicus. When the People’s Republic 
of China was founded in 1949, there were very few scien- 
tists conducting basic research. 

“We have made good progress since then, especially in 
cultivating young scientists, but we are still a poor country 
compared to the United States, with a very limited bud- 


Five fromthe Science Establishment 


Wei Yu, 


Ai Guioxiang, 


As director of the Huairou Observatory, part of 
the Beijing Astronomical Observatory, he manages 
one of the world's premier solar telescopes. 
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As vice minister of the State Education 
Commission, Wei Yu plays a key role in 
setting standards in science and mathe- 
matics for the entire country. 


get for supporting science and technology, especially for 
basic research. My job is really to argue with the Ministry 
of Finance to get more money for Chinese science.” 

In the next five years, Song said, the government will 
try to increase the proportion of the gross domestic 
product spent on research and development to 1.5 percent, 
from the present level of 0.6 percent. One-tenth of that 
amount will be dedicated to basic research. 

In 1995, Song told me, the amount going to support 
science and technology R&D was about 
17 billion yuan, roughly $2 billion, of 
which about 7 percent was designated for 
basic research. (By contrast, the U.S. 
non-defense R&D budget in 1995 was 
roughly $35 billion.) 

The picture of modem science in China 
resembles one of those ancient scroll 
paintings in which pilgrims are seen strug- 
gling through craggy mountains. The 
Chinese have in fact been on a new “long march" to over- 
come the huge time lag Song referred to. That gap is 
partly attributable to a centuries-old failure of science to 
mature [see "The Revolution That Didn't Happen,” 
following page], and partly to a conflict between 20th-cen- 
tury science and Communist Party dogma that lasted 
until the 1980s [see "Man Without a Country”). 

Four prominent scientists made a critical move to close 
the gap in 1956, submitting a letter to Party leaders 
proposing a campaign to pursue ambitious goals in techno- 
logy. The letter warned: "As the world's high technology 


Song Jian, 5 


His training was originally in space guidance and 
control; today Song is chairman of the power- 
ful State Science and Technology Commission. 
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develops by leaps and bounds, we must redouble our ef- 
forts to catch up, or the consequences will be too ghastly 
to contemplate. This matter has a most important 
bearing on China's international standing as well as on 
whether China can become one of the most economical- 
ly developed countries in the 21st century." 

Deng Xiaoping reacted in two days, and the result was 
the “863” High-Technology Program (so called because the 
scientists' letter was dated March 1986). It emphasized 
seven categories of cutting-edge technologies that can lead 
to new industries: biotechnology, space, lasers, automa- 
tion, electronic information, new materials, and energy 
sources, Some successful projects to date have resulted in 
breakthroughs in rice cultivation [see "The Coming Food 
Crisis"], bioengineered pharmaceuticals, Chinese character 
recognition systems for computers, and an experimental 
design for a high-temperature gas-cooled nuclear reactor. 

One of the obstacles to the march of science in China 
is a cumbersome, inefficient, and overstaffed network of 
bureaus, institutes, laboratories, and academies. China 
has 864 National Science and Technology Institutions. 

There are, Song told me, some 1.35 million scientists, 
engineers, and technicians in China, of whom 650,000 are 
engaged in basic research. The government believes that 
there are, in fact, too many research institutes. So it now 
has a policy called, in typically cryptic Chinese manner, 
"Secure One End While Letting the Other End Go." In 
plain English, this means gradually transferring hundreds 
of thousands of science and technology personnel into the 
entrepreneurial mainstream— where they will contribute 


theory of serileonductors: 


а ж 


plant genetics. 


Chen Zhang-Liang, Biochemist 


Chen is not only vice president of Peking Uni- 
versity, but heads two laboratories, one 
active in protein engineering and the other in 


many yuan to the 
country's economy— 
while at the same 
time holding onto as 
many as are needed 
to prevent damage to 
China's evolving 
stance in science and 
technology. 
As one of the goals 
of the 863 program, 
the Chinese govern- 
ment has targeted 
space technology, es- 
pecially its applica- 
tion for civilian use. 
Space satellites are 
critically needed if 
China's backward 
communications apparatus is to enter the modern era [see 
"Connecting China]. 
On the other hand, the Chinese have not joined in the 
international collaboration to build the space station. 
The reason, said Song, is money, or rather the lack of it. 
“We cannot match the high salaries of scientists and 
engineers working on the project. Chinese salaries are 
very low." А typical wage for a young Chinese scientist 
in academia is $30 to $40 a month. 
similarly, China has no ambitious plans for the explo- 
ration of outer space. "Some scientists have recom- 
mended that we consider exploring the 
moon," Song told me. *But for now, 
we are just continuing to do Earth en- 
vironmental studies from satellites." 
| High-energy physics is another area 
y that displays this dichotomy. Chinese 
scientists have been in the forefront of 
theoretical particle physics for several 
decades, garnering Nobels along the 
way. But they cannot afford the big ma- 
chines whose titanic energies are 
needed to create and analyze the elusive 
particles that are today's Holy Grails. 
Machines like the Tevatron at Fermilab 
in the United States and the colliders at 
CERN, the European Organization for 
Nuclear Research in Geneva, can cost in 
the hundreds of millions of dollars. 
^We have 70 or 80 physicists working 

at CERN now,” Song said. "And we 
were as disappointed as our American 
friends when the Superconducting 
Super Collider was canceled by the U.S. 
Congress. Many of our physicists had 
planned to work there.” 

E China is uncommitted about joining 
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Perched next to a reservoir 30 miles 


northeast of Beijing, the Huairou Solar 
Observatory monitors magnetic fields 
on the sun. 
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The Revolution That Didn’t Happen 


ALMOST UNTIL THE SEVENTEENTH century, Chinese inventiveness far 
outstripped that of the West. In fact, a cultured Chinese visiting 
London a thousand years ago would have sneered at European tech- 
nology. Where were the mechanical clocks, which had been telling 
time in China since the eighth century? Where were magnetic com- 
passes, gunpowder, paper, and printing? All had been previously 
developed in China, but were not to surface in Europe for centuries 
(the time lags are shown here). But the next logical step didn’t 
happen: China failed to undergo the kind of Galilean revolution that 
in the seventeenth century catapulted European science into the 
modern age. China's science and technology stagnated for centuries, 
resulting in a backwardness that its leaders are still trying to over- 
come. Why didn’t the revolution happen? Because of the absence of 
a merchant class and the presence of a stifling bureaucracy. 


Time lag ' 


10 


centuries 


Papermaking 
Pieces of paper have 
been found in tombs 
in the Gobi desert 
dating back to 300 
B.C. The papermaker 
here is dipping bam- 
boo pulp to form a 
single sheet of paper. 


Wheelbarrow 


Invented as early as the third century, the Chi- 
nese wheelbarrow can carry heavy loads. It 
has a large central wheel instead of 
a small front wheel as in the 
European barrow. 
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Magnetic 
compass 

The first compasses proba- 
bly developed from spoons 
made of lodestone, which 
oriented with Earth's mag- 
netic field. Here the spoon 
[3 used on a divining board. 


Time [29 
; 11. 
| centurres 
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Gunpowder 


The magic flying fire 
crow, an incendiary 
missile, was pow- 
ered by gunpowder. 
It was set off by a 
time fuse when over 
enemy lines. 
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Segmental 
arch bridge 


The oldest bridge in 
the world with load- 
bearing segmental 
arches was bullt 

in China around the 
year 600. 
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Helicopter top 


A bow-drill spring rotates two 
feather propellers, which 
carry this “bamboo dragonfly,” 
or Chinese helicopter top 

high into the air. 


Castiron az 


The Chinese were able to melt 
and cast iron after they had 
designed a kind of bellows- 
operated furnace that converted 
rotary to longitudinal motion. 
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in another planned international collaboration: a large nu- 
clear fusion reactor. “So far,” Song said, “there is only 

a preliminary working committee for this project, consist- 
ing of members from the United States, Russia, Germany, 
and Japan. As for China, we will wait and see whether to 
participate in the future. 

“But we continue to support basic research in fusion. We 
have two Tokamaks [machines that confine and fuse ions 
in a very hot plasma], one in the Chinese Academy of 
Sciences and one in the Ministry of Nuclear Industry. Of 
course, their results have not been as good as the Prince- 
ton Tokamak in the United States. But they are very useful 
for developing the technology and also for cultivating 
young scientists.” 
Incidentally, China 
has only two work- 
ing nuclear power 
reactors, despite 
an awareness that 
reliance on coal to 
generate electri- 
city has major envi- 
ronmental conse- 
quences, including 
global warming. 
When I asked Song 
about the contrast with Japan, which has a major stake 
in nuclear power, he replied simply: “Japan is a wealthy 
country. We are not.” 

Where research does not demand exorbitant amounts 
of funding, Chinese science can be world class. I visited 
the Huairou Solar Observatory, a towering, ultramodern 
structure built alongside a reservoir, frozen solid in Janu- 
ary, about 30 miles northeast of Beijing. 

Ai Guioxiang, the observatory’s director, proudly showed 
off the facility, which monitors changes in magnetic 
fields on the sun’s surface. It is arguably the most sophisti- 
cated of its kind in the world, the first that can observe 
multiple layers in the solar atmosphere simultaneously. 
The heart of the telescope is a special filter that Ai calls 
“fourth generation,” for which he received a special gov- 
ernment award. A factory he directs turns out copies 
for sale to other researchers. This kind of research can be 
important in predicting solar storms, which pose a threat 
to the occupants of spacecraft and can massively disrupt 
communications on Earth. 

Beyond curtailing expensive “big science” programs, lack 
of money has another serious impact on Chinese science. 
It contributes to a shortage of young scientists and engi- 
neers, without whom China cannot progress. Many young 
scientists have gone abroad to pursue their post-doctoral 
training, a process encouraged by the government because 
of the superior facilities available there. But because 
financial incentives are so much higher in the West—espe- 
cially in the United States—many scientists have chosen 
not to return to China after completing their studies. 


More Inventions and Time Lags 
THESE INVENTIONS first 
arose in China, and 
appeared much later in 
the West. The approxi- 
mate time lag in cen- 
turies follows the name 


tion or process: 


pump 15 


* Draw-loom 14 

* Sailing carriage 11 

* Harness for draft 
animals 8 

• Wagon-mill 11 

* Cross-bow 13 

e Kite 12 

* Deep drilling 11 


I got a perspective on this 
"brain drain" problem from the 
diminutive Xie Xide, a revered 
member of China's group of ol- 
der, elite scientists. She is a profes- 
sor of physics at Shanghai's 
prestigious Fudan University and 
was its president from 1983 to 
1988. She was herself educated in 
the United States, with a master's 
degree from Smith College and a 
Ph.D. from MIT. 

“I returned to China in 1952," 
she told me. "Although I am not 
an experimentalist, I began to help people build up their 
laboratories, and we were making real progress on the 
eve of the Cultural Revolution. Then, beginning in 1966, 
everything stopped. Like all other intellectuals, I had to 
be ‘criticized,’ and I lost the 10 best years of my career. 
The University began to accept students again in 1971, but 
not according to their merits, because there was no ex- 
amination. They were so-called worker-peasant-soldier 
students, and most were hopelessly unqualified. Besides, 
much basic research was deemed to be useless and was 
suspended. So in 1976 we had to start all over again." 

At Fudan University today, Xie said, the biggest hern- 
orrhage of students is from the electronic engineering 
department. “Many of those graduates go abroad, 
and the percentage returning is very small. It is easy for 
them to find very good jobs, some in computer hardware, 
but mostly in software and computer-aided design." 

[ got a different view from Professor Chen Zhang-Liang, 
a 35-year-old dynamo who is director of the National 
Laboratory of Protein Engineering and Plant Genetic 
Engineering, and also vice president of Peking University. 
(“Not Beijing University," he insisted. In the early days 
of'Communist rule, many romanized place names were 
changed, including that of the capital: Peking became 
Beijing. But for reasons of tradition, the government al- 
lows four of China's national treasures to retain the old 
spelling: Peking University, the Peking Opera, Peking Man, 
and of course, the inimitable Peking Duck.) 

“It’s true,” Chen told me, “that we had a severe brain- 
drain problem in the 1980s, and yes, the drain continues 
today. But it's better now. Most of the students who 
went to America in the 1980s have finished their Ph.D.'s. 
There are 170,000 of them in the United States today. 
They are at the stage of considering whether to stay or to 
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return to China. I want to emphasize that now is a very 
good time to come back. China is booming. Now we have 
lots of opportunities to make good money in private en- 
terprises, in joint ventures.” 

Chen is an instructive example of what can be done in 
modern China. In his 20s, he came to the United States 
to get a Ph.D. in biology and biomedical science at Wash- 
ington University. Now, in addition to his other roles, 
he heads a biotechnology company called Kexing, which is 
part of a Bermuda-registered company called Sinogen 
(for “Chinese genetics”). When I saw him, he was prepar- 
ing an initial public stock offering for Wall Street. 

Wearing one hat, he heads a lab researching genetically 


‘We shouldn't deliver so much infor- 
mation to the whole world. People will get 
confused, they will get wrong ideas.” 


engineered pharmaceuticals, such as the protein in- 
terferon and an anti-hepatitis B vaccine, both now in 
commercial production. Success here depends not 
only on the successful transfer into bacteria of genes 
that code for the production of the right protein, but 
also on applying chemical engineering techniques to 
obtain large batches economically. 

Wearing his other hat, Chen heads a lab that is 
transplanting human protein genes into tomatoes 
and sweet peppers to control ripening. Genetically 
altered potatoes and tobacco for insect resistance are in 
field experiments. Chinese flower markets are displaying 
blooms bearing his lab’s genetic imprint. 

Chen has also led research to protect food plants from 
disease and insects via genetic engineering. Success in 
this project would free Chinese farmers from their depen- 
dence on expensive and environmentally polluting 
chemical treatments. For his work in this area, in 1991 Chen 
received UNESCO's Javed Hussain Prize, the highest re- 
cognition for scientists under 35. 

Chance favors the prepared mind, Louis Pasteur once 
said. And the chances of brilliant young scientists like 
Chen emerging within a society are much enhanced if that 
society prepares them, as children, with an education 
that includes scientific literacy. Indeed, the country’s five- 
year plan for 1996 through 2000 emphasizes the need 
for “revitalizing China through science and education.” 
That is a major concern of Wei Yu, vice minister of the 
State Education Commission, roughly equivalent to the 
U.S. Department of Education. 

“Education is centralized in China,” totally different 
from the 16,000 separate school systems in the United 
States, Wei told me. “We set all the standards for the whole 
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country in Beijing,” she said. “We ask every province, even 
the remote areas, to keep to these standards in science, 
math, literature, art...they can use different textbooks, but 
they must adhere to a single standard.” After children 
graduate from middle school, they must pass a national ex- 
amination in order to gain entrance to a university. 

The Chinese goal for the year 2000 is to have 85 percent 
of children complete a nine-year compulsory education, 
and to reduce illiteracy among 15- to 45-year-olds from the 
present level of 7 percent to 5 percent. 

Whereas other countries worry about children perfor- 
ming well in math, Wei 
said, “at least today 
that is not a major con- 
cern for China. [Math 
is] part of our culture. 
We have always been 
respected for our abil- 
ity in mathematics. It 
starts even in kindergar- 
ten. Grandfather and 


grandmother start asking 
very small children: ‘How 
much one and one?” 
Chinese schoolchildren 
do well on math and sci- 
ence tests, far better than 
American children. Never- 
theless, Wei worries that a 
paucity of computers and 
laboratory equipment, espe- 
cially outside the affluent cities of the coast, will keep many 
children from the hands-on experiences they should have. 

But she does not view the information age as an un- 
mitigated blessing. Toward the end of our session, I was 
startled to hear her declaim against the growing availability 
of uncontrolled information—from sources like CD- 
ROMs, the Internet, and even CNN! “Don’t you think it’s 
corrupting,” she asked indignantly, “to give so much infor- 
mation to the population so fast? There are no secrets. 
We shouldn’t deliver so much to the whole world. People 
will be confused, they will get wrong ideas.” 

I had earlier broached the issue of freedom of expression 
with Song Jian. I asked him about a petition circulated 
last year, signed by some leading scientists and intellectu- 
als, asking for greater political freedom. 

He did not answer directly, but said that most scientists 
in China are quite satisfied with the human rights they 
possess. "Of course," he said, "it is an important principle 
of the government that China should remain stable. That 
is a concern of many of our people, including scientists. 
They do not wish what happened in the former Soviet 
Union to happen in China. On the other hand, I think 
there is still room for some improvement...." Ф 
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of trucks and motorcycles and the clatter of ever-present 


construction. It’s an ideal picnic spot for 
gatherings with Chinese friends we’ve 
known and worked with over the years. 


Each picnic brings fresh news of the changes in daily 
life in China brought about by economic reforms, now 
in their second decade of promoting private enterprise. 

It wasn’t only the fact that, instead of the traditional 
steamed buns and gingery fish we were expecting, we 
ate hamburgers from a takeout stand copied from Мс- 
Donald’s. Two of our younger friends couldn’t come. 
Jiang was working a seven-day week, instead of the usual 
40-hour week for factory, office, and shop workers. A 
construction engineer, he was slated to reap a big bonus 
of $100 for finishing a skyscraper office building ahead of 
schedule, an astronomical sum compared with the salary 
of a restaurant cook, who slaves over hot woks in a 
poorly ventilated kitchen for about $60 a month. “This 
job knows no Sundays,” Jiang had told us. 

The other friend, Litai, had been up until the early 
hours, entertaining business clients in a restaurant, run- 
ning up a tab so big he’d had to slip out and borrow 
some more money. Chinese fast food, or street food—a 
plate of dumplings, a bowl of spicy noodles, pancakes 
stuffed with scallions—can cost less than $1. But a good 


Longtime journalists Donald and Constance Shanor are the 
authors of the 1955 book, China Today. 
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Letter from China: 


Tilting Toward 
Prosp erity = 


THE JIAOTANG UNIVERSITY campus is one of the few 
quiet corners of downtown Shanghai, away from the roar 
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a new consumerism. 


By Donald and Constance Shanor 


restaurant meal for half a dozen people with the appro- 

priate number of dishes can cost anywhere from $50 to 

more than $200 if the banquet includes such delicacies 

as birds’ nest soup, shark fin, and cognac as well as wine 
and beer. 

Litai was getting rich by Chinese standards as an ex- 
porter, but he still didn’t have a credit card. Banking sys- 
tems for individual customers haven’t quite caught up 
with the enormous flood of yuan circulating through the 
economy. Chinese shoppers pay with fistsful of cash 
even for large-ticket items such as video compact disc 
players, which are selling like scallion pancakes for $360 
to $960 in Beijing. Checking accounts and credit cards— 
ubiquitous elsewhere—are still a rarity. 

In spite of their prosperity, both our friends, married 
and in their late 20s, still live at home. In.fact, young Chi- 
nese say it is easier to find the ideal mate than to locate 
private living quarters. Today, China’s chronic urban 
housing shortage is as much responsible for the tradi- 
tional extended Chinese family, two or three generations 
living under one roof, as is age-old custom. 

Moreover, the crowded living conditions are a power- 
ful argument for the Chinese government’s goal of one 
child per family. Most urban couples, who can count on 
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state pensions when they retire, are satisfied 
with a son or a daughter. Peasants, on the 
other hand, are not entitled to state pen- 
sions, Thus, they will defy, lie to, and bribe 
officials in order to produce enough chil- 
dren, particularly sons, to support them in 
their old age and to carry on ancestor wor- 
ship, as tradition requires. 

The talk at previous picnics had ranged 
from Tibet and Taiwan to getting on the list 
for a telephone, but this one concentrated 
on money—above all, the winners and 
losers in the new freewheeling economy. 
Another picnic guest, a former government 
employee, told how her savings and pen- 
sion were melting under inflation that had 
reached 30 percent before dropping to the 
current 10 percent. She recalled the post- 
World War II frenzy of inflation, when 
worthless banknotes lay in Shanghai's gut- 
ters like autumn leaves. But Huasun, an- 
other friend who moonlights as a translator, 
was proud of having hired a cleaning 
woman—something wholly illegal not too 
many years ago. | 

Huasun was saving for a motorcycle, but _ d 
none of our friends had a car, or much 
hope of getting one. It takes $30,000 to join 
the growing fleet of privately owned Japan- 
ese compacts on Shanghai’s ring roads, or 
$10,000 for a Chinese-built auto. But all felt 
flush enough to hail one of the ubiquitous 
bread-loaf taxi vans (named for their boxy 
shapes) for the $2.50 trip home, rather than 
join a half-block queue for the 30 cent bus. 

Crowded into the little yellow van, we 
darted into the traffic, joining bicycle- 
driven pedicabs, shabby overloaded buses, and even an 
American Cadillac or two—the favorite of visiting Tai- 
wanese investors. The crush of bus passengers is so enor- 
mous that some cities run special buses marked “for 
mothers and young children only.” 

Most mothers and women under 55 years old work. 
That is the official retirement age for female employees 
in state-run enterprises...men may retire at age 60. Under 
the Chinese constitution, women have equal rights with 
men, which means there are female doctors, dentists, en- 
gineers, truck drivers, and day laborers. In the country- 
side, young girls are less likely to complete secondary 
education than boys are, but females work as hard and 
long in the fields and rice paddies as males. 

China is very much a nation of shortages. Not only of 
transportation, but of electricity, housing, and many af- 
fordable consumer goods. The Chinese cope with short- 
ages every day by showing their ingenuity at making do 
with very little. Despite the booming private-car market, 
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Top left and above: In Beljing, 
pedicabs deliver everything from 
household coal briquets to Apple 
computers. Top right: Shanghal 
electronics store with foreign TVs. 


the best example of mak- 
ing do is the bicycle. Ur- 
ban bicyclists, sometimes 
spookily masked against 
pollution and sandy winds, stream along their special lanes 
with only the swishing of their wheels and jingle of bells 
like a stealthy armada, still vastly outnumbering every 
other kind of transportation, both passenger and freight. 

Crowded into tiny apartments or old houses divided to 
accommodate several families, the Chinese nevertheless 
try to acquire every possible appliance or gadget. А refrig- 
erator or washing machine hooked to a cold water faucet 
can always be squeezed in, even if it dominates the com- 
bination living, dining, and sleeping room. 

Western manufacturers view China as a vast, promising 
market for a billion toothbrushes or pizzas, with good rea- 
son: Long denied high living standards under the old Com- 
munist rules, the Chinese have become avid and acquis- 
itive consumers, especially the relatively well-paid urban 


dwellers, workers in the special economic zones, 
and farm families in the fertile agricultural area 
along the coast. It will be a harder sell to the mil- 
lions of Chinese who struggle on at poverty levels 
in the arid lands or mountainous country inland. 
үк However, even citizens of Central Asia, thou- 
sands of miles from the main part of China, are 
| beginning to enjoy new levels of prosperity. In 
the largely Muslim city of Kashgar, where most 
people are of Turkic, not Chinese, origin, 
employment in the small Coca Cola bottling 
plant means that some workers can afford to re- 
place their donkey carts with trucks for farming 
the family land. The luscious melons and grapes 
these farms produce now share space in the city 
bazaar with made-in-China televisions and elec- 
tronic gear, bought by women in brilliant shawls and long 
skirts and men in embroidered pillbox hats. 

Across the nation, well-off Chinese manage to afford 
VCRs, computers (with Chinese characters), foreign cos- 
metics, and designer clothes, many with French or Amer- 
ican labels but made in China. Jewelry shops are filled 
with customers poring over gold rings and bracelets, pos- 
sibly as a hedge against inflation, or simply from a desire 
to purchase a long-denied luxury. 

Cellular phones are popular in a country where private 
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year—for average rural 

family, $500. 
° Housing: Subsidized 
rent for state-owned 
houses and apartments 
costs less than 8 per- 
cent of family income. 
Average living space per 
person in cities is 70 
square feet. 
Possessions: house- 
holds owning 
bicycles—81%; 
electric fans—63%; 
radios —58%; rice cook- 
ers—39%; refriger- 
ators—25%; camera— 
14%; stereo—13%; 
VCR—12%. For vacuum 
cleaner, dishwasher, mi- 
crowave oven, clothes 
washer, automobile— 
5% or less. 


Population: 1.2 billion, 
80 percent in the coun- 
tryside, the rest in 
mostly eastern cities. 
Income: for average 
urban family, $2,200 a 
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Top to bottom: Trans- 
port and housing, Mon- 
gollan style; Megadisco 
dancing in Beiling; 
Bicyclists walt for 
lock gate to close on 
Yangzte River. 


home phones are not widely available. In apartment 
buildings we visit, residents shout up and down the floors 
to call someone to the single communal phone. The tele- 
phone books for cities with populations in the millions 
are less than an inch thick. On the other hand, while a 
decade ago television sets might also have been shared 
communally in a housing complex, now they’re installed 
in nearly every apartment, especially since dull govern- 
ment programming has been enlivened with Hong Kong 
news programs and kung fu movies pulled in by satellite 
dishes. Officially banned, the dishes proliferate on the 
rooftops of many cities. 

Electricity remains in short supply. The demand for 
electric power in the fast-growing economy forces some 
factories and offices to shut down one or more days a 
week. For domestic users, steep surcharges are imposed 
once a family has exceeded its limited subsidized 
monthly quota. But some householders may simply im- 
provise, like the one we saw in the Yangtze city of 
Chongqing who had hooked her portable washing ma- 
chine to the nearest city electric pole. 

Others take legal advantage of free city electricity 


once the sun sets on warm summer evenings. Streets and 


alleys are crowded with people who visit, read, and play 
cards under the dim city street lamps. 
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Migrant farm workers and their families throng Wuhan train station. 


The national love affair with the new and shiny hasn't 
ended demand for traditional items such as huge paper 
wreaths and white clothing for funerals, silk padded jack- 
ets, elaborate fireworks and paper lanterns for holiday 
celebrations, posters of the kitchen god for good luck, 
and the double-happiness characters for a happy mar- 
riage. The market for tiny slippers for old ladies with 
bound feet has all but disappeared. Cheap cotton shoes 
have been discarded for leather, and suits and dresses 
have replaced the familiar blue Mao jackets. 

The rush to get rich and the outburst of spending come 
after years of revolutionary austerity, during which the pur- 
chase of a pair of earrings, a houseplant, or a fringed pink 
lamp was considered frivolous and unacceptable behav- 
ior. In spite of the new consumerism, shopping can be an 
ordeal. Sales clerks still seem to delight in replying “mei 
you" (don't have) to a special request and must be per- 
suaded to hand over an item from a high shelf for closer 
inspection. Because of frequent manufacturing flaws, cus- 
tomers sometimes demand to see three or four of each item 
and pick the best one. It's often up to the customer to 
arrange delivery of purchases, even refrigerators or sofas, 
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which usually arrive on the back of a platform bike. 

Travel of any distance requires an extra dose of pa- 
tience, perseverance, and sharp elbows just to obtain 
tickets at a railway station. The din, the crush of the 
crowd, and the pushing for position in front of the nar- 
row ticket windows is formidable. Many better-off Chi- 
nese avoid the struggle by buying train tickets through 
scalpers at five times the regular price, or by braving the 
somewhat less crowded but considerably more expensive 
airlines. There are periodic sweeps of scalpers in the big- 
city railway stations. Once in Beijing, we saw the tri- 
umphant police dragging about a dozen scalpers and 
pickpockets off to jail. The police had tied them together 
around their necks with their own belts. 

The Beijing-Shanghai overnight express was formerly 
the pride of the Chinese state railroad and is still a bar- 
gain at $90 for a shared sleeping compartment. But the 
last time we took it, we found it to be a kind of rolling 
party for the hundreds of young men who make their 
living on the fringes of railroad travel by scalping, steal- 
ing, and gambling. They stayed up all night in the din- 
ing car and ate up all the food for the next morning's 
breakfast. The underpaid staff not only ignored our 
complaints but tried to shortchange us when we paid 
for two cups of tea. 

Since the government relaxed the resident permit sys- 
tem that kept rural Chinese—80 percent of the popula- 
tion—tied to farms or villages, China has become a 
nation in motion. Its permanent floating population, 
traveling from city to city to seek higher wages, is esti- 
mated at 100 million. 


Despite the temptations of easy money, much of the 
old egalitarian spirit of the hard years under Communism 
remains. А car or truck breakdown is a signal for massive 
and cheerful help from passersby. Strangers are given ex- 
haustive (and sometimes baffling) directions by one and 
all. Business and professional people sit in the front seat 
to chat up taxi drivers, and intercity bus drivers can be 
flagged down by burden-bearing peasants. The drivers 
haul out little bamboo stools to jam the extra passengers 
into the aisles, and the peasants dig into their lumpy bun- 
dles to pass out free samples of their lychees or peanuts. 

It's difficult —and it might be impossible—to accu- 
rately gauge Chinese citizens' opinions of their country's 
politics. But the enthusiasm and energy that the nation's 
men and women exert to reach a higher standard of 
living is readily apparent. <> 
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By Dawn Stover 


ON A COLD afternoon in Jan- 
uary 1961, Zhang Xianliang 
approached the door of an 
earthen hut in a tiny Chinese 
village. No one answered his 
call, so he gently pushed open 
the creaky door. On the floor 
he saw an old peasant and his 
wife, dying from starvation. 


Zhang, who had escaped from a labor 
reform camp earlier that month, asked for 
a drink of water. The old man slowly lifted 
his eyelids and tilted his chin toward an 
earthen hearth. 

The fire had gone out, but wisps of 
steam were still rising from an old iron pot. 
Zhang removed the cover from a chipped 
blue bowl next to the pot. Lying in the hot 
water was a dead baby. 

А rural Chinese family 


harvests wheat by hand 
In Sichuan province. 


49 


COURTESY INTERNATIONAL RICE RESEARCH INSTITUTE 


Zhang's diary, translated into English and published a 
few months ago, is just one of many horrifying accounts 
of a massive famine in China from 1959 to 1961. Memoirs 
and long-secret government reports that have surfaced in 
recent years detail the desperate acts of hungry people re- 
duced to eating rice husks, hemp leaves, grass soup, toads, 
rats, body lice, and even their own dead. Scholars now es- 
timate that some 40 million people died in the famine. 

It was all part of the Great Leap Forward, Mao Tse- 
tung's drive toward industrialization. In 1958, Mao orga- 
nized farmers into huge rural collectives that were 
ordered to produce iron and steel in primitive backyard 
furnaces. Millions of farmers abandoned their fields, and 
agricultural output plummeted. 

Now some agricultural experts fear that history is 
about to repeat itself. Their anxiety is based on the con- 
vergence of three ominous trends: 

* [n recent times, China has again made a massive 
push toward industrialization. Farmers are leaving rural 
areas for more profitable jobs in factories. Cropland is dis- 
appearing as cities expand, and water has already become 
scarce in some areas. 

* China's huge population— 1.2 billion—is still grow- 
ing. Because the population is already so large, and be- 
cause so many Chinese women are still in their child- 
bearing years, even the current low birth rate adds about 
15 million people a year, equivalent to the total popula- 
tion of the Netherlands. | 

The birth rate went into a decline when the govern- 
ment began prohibiting Chinese women from marrying 
in their youth, and instituted policies penalizing couples 
who have more than one child. But now that people have 
more freedom to move from one part of China to another, 
hiding the birth of a second or third child has become 


RICE PLANTS qrown before the late 
1960s (left) had drooping leaves and 
tall, weak stems called tillers. The 
"miracle rice" grown now (center) has 
20 to 25 shorter, stronger tillers. 
About 15 of these tillers produce flow- 
ers called panicles, each containing 
about 100 rice grains. The “super rice" | 
being developed for the 21st century 
(right) has only six to 10 tillers per 
plant, each with a panicle bearing 
about 200 grains. Because super rice 
has fewer tillers than previous vari- 
eties, it directs more of its energy 
into producing grain. Fewer tillers 
also means that more plants can be 


squeezed into a paddy. per hectare 


Super Rice Means More Food for a Grain-Hungry China 


CONVENTIONAL RICE 
yields up to 3.5 tons 


easier. And many people have become wealthy enough to 
pay the stiff penalties for violating the one-child policy. 

* Meanwhile, a booming economy has made many 
Chinese affluent enough to afford a steady diet of meat 
and eggs—foods that are produced with large inputs of 
grain. Agricultural experts such as Lester R. Brown, presi- 
dent of the Worldwatch Institute in Washington, D.C., are 
warning that China's swelling population is on a collision 
course with its soaring food demands. 

Will this convergence result in a new famine for 
China? The Chinese insist they can increase produc- 
tivity through plant breeding and new agricultural 
technologies, such as those that have resulted in the 
development of "super rice." Western analysts predict 
that China will make up for shortfalls by importing grain. 
But because of the amount of grain that could potentially 
be required, it's not clear whether the United States and 
other countries will be able to provide all the grain that 
China might wish to buy. 

Even if grain is available, massive exports to China 
could cause steep price increases at home. And famine 
could occur, if not in China, then in developing nations 
that don't have the economic resources to compete with 
China on the world grain market. 

China's surging need for grain is propelled not merely 
by increasing population but by a dramatic change in diet. 
In the last five years, the Chinese economy has expanded 
by more than 50 percent, and personal incomes have risen 
dramatically—and so the Chinese are not only eating more 
food per capita, but different food. 

Only a few years ago, the typical Chinese family sat 
down to a meal of rice, porridge, and cabbage—and maybe 
a piece of fatty pork once or twice a week. Today, many 
Chinese are eating meat, eggs, or fish daily. 
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China has roughly the same geographical area as the United States. 
But its huge population and its western expanses of uninhabitable 
desert make China much more crowded than the United States. 


Total meat consumption is growing about 10 percent a 
year. The average Chinese now eats almost as much pork 
as an American. Poultry demand has more than doubled 
in five years. Beef consumption, while low by U.S. stan- 
dards, is rising rapidly. And the official goal for annual egg 
consumption is 200 eggs per person by 2000— double the 
amount eaten in 1990, although still fewer than the 235 
eggs eaten by the average American in a year. 

The good news is that improvements in the quantity 
and quality of food eaten by the Chinese are expected to 


reduce the number of malnourished children by almost 50 


percent over the next 25 years. But there's bad news as 
well: Because the Chinese are eating more fatty foods and 
moving toward more sedentary jobs, obesity among city. 
dwellers is predicted to increase 15 percent by 2020, accord- 
ing to the International Food Policy Research Institute. And 
because China has nothing comparable to America’s vast 
grazing lands, the rising consumption of meat and eggs 
means that more wheat, corn, and soybeans are required 
to feed livestock. In 1978, only 7 percent of China's grain 
was used for animal feed. By 1990, it was 20 percent. (In 
the United States, the figure is 70 percent.) 

For products like beer, the sheer numbers of Chinese 
also add up to major inputs of grain. China's beer con- 
sumption has already surpassed Germany's (although in- 
dividual Germans still drink far more beer than the 
average Chinese). In his 1995 book Who Will Feed China?, 
Brown of the Worldwatch Institute calculates that it takes 
370,000 tons of grain just to give each Chinese adult one 
extra bottle of beer. 

Where will all this grain come from? Although China 
has 22 percent of the world's population, it has only 7 
percent of its arable land. Most of western China is arid 
land ill suited for agriculture. The best farmland is in the 
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southern and coastal regions—the very same areas that 
are experiencing the fastest population growth. 

Cropland is being swallowed up as cities in these re- 
gions expand. The widespread introduction of automo- 
biles will pave over more cropland with roads and parking 
lots. In the last few years, China has lost nearly 1 percent 
of its farmland each year. The amount of arable land per 
person is expected to drop 25 percent by 2010. 

The amount of available water per person is also expect- 
ed to decrease—31 percent by 2050. That makes it diffi- 
cult to boost crop yields by expanding irrigation. Nearly 
half of China's cultivated land is already irrigated. 

Because so many irrigation wells have been drilled, the 
water table is falling. That has created severe water short- 
ages in more than 100 large Chinese cities. Now farmers 
are competing with industry and households for water. 

The problem is acute in the Yellow River Valley of 


How Many Can Earth Feed? 


CHINESE ACADEMICS HAVE tried since the 1950s to calcu- 
late China's carrying capacity—the number of people the 
nation's natural resources can support. In 1988, Song Лап 
and Yu Jingyuan, both influential professors in Beijing, re- 
viewed those studies and concluded that "the long-term 
strategic goal of China's population policy should be the 
control of the population at a figure below one billion, or 
ideally below 700 million." China's population is already 
about 1.2 billion. 

In a famous 1798 essay, Thomas Malthus arqued that 
since population increases exponentially, unrestrained 
population growth will eventually overtake food produc- 
tion, resulting in famine. This theory assumed food is the 
limiting factor for human survival. Now scientists realize 
that other factors—such as the availability of arable land, 
water, and energy—also play a role. 

Calculating the carrying capacity of the entire Earth is 
no simple matter. Estimates over the past century have 
ranged from less than one billion to more than one tril- 
lion, according to Joel E. Cohen, author of an exhaustively 


researched book, How Many People Can the Earth Support ?, 
published last year. "The human population of the earth 
now travels in the zone where a substantial fraction of 
scholars have estimated upper limits on human population 
size," Cohen notes. 

To estimate the number of people Earth can feed, you 
first must decide what standard of living is acceptable. If 


everyone is to eat like Americans, Earth proba- 

bly can't sustain more than a few billion g 
people. But at a Bangladeshi standard of f | 
living, Earth might feed five times that e 7 
many. The greatest longevity is found 4 Ке се 
somewhere in the middle—roughly at : 

the level of a European diet. — D. 5, 
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: buy grain from the United States, which produces almost 


million tons of grain a year—more than the total amount 


є of grain exported around the world last year. 


Thanks to a hefty trade surplus, China can afford to 


half of the world’s grain exports. U.S. farm exports to 


n. 7. ! China (including those shipped through Hong Kong) hit 


15 М | j í arecord $3.5 billion in 1995, more than double the previ- 
* ES ous year. The result: rising international prices for grain. 


HA 3 $ tic rice consumption by imports, the world market price 


Now that the Chinese have more money to spend, street-market 
stalls offer a wider variety of foods (right). Meat consumption, in par- 
ticular, is rising rapidly (above). 


China's arid north. Irrigation projects there have tripled 
crop yields, turning the valley into a grain belt. But be- 
cause of massive overpumping, officials predict demand 
for the river's water will significantly outstrip supply 
within five years. Scientists at the Mauna Loa Observa- 
tory in Hawaii can detect dust in the atmosphere within 
days after spring plowing begins in north China. 
Waterlogging and salinity are a problem, too. Аз irriga- 
tion water flushes through rice paddies, it can raise the 
water table. Water then evaporates through the soil, leav- 
ing behind salt that eventually destroys the land—just as 
it did in Mesopotamia centuries ago. About a quarter of 


irrigated Chinese land suffers some degree of salt damage. 


Meanwhile, the rising cost of fossil fuels is making it 
more expensive to power irrigation pumps and manufac- 
ture fertilizers. China has already become the world's 
largest importer of fertilizer. But fertilizer use appears to 
be leveling off, because of diminishing returns. 

With fertilizer and irrigation no longer the solution to 
China's food problems, and with farmland shrinking and 
population growing, it's obvious that crop yields must im- 
prove if China is to feed itself. 

The U.S. Department of Agriculture projects that Chi- 
nese crop yields will grow by 1 percent annually. But the 
growth in agricultural productivity has already fallen be- 
low the growth in demand for grain. 

How will China bridge this gap? Agricultural analysts 
predict that China will rely on grain imports. In 1995, 
China imported rice for the first time since 1949. That 
same year, China switched from being an exporter to an 
importer of corn. And China is already the world's largest 
importer of wheat. 

In November 1995, the International Organization for 
Economic Cooperation and Development forecast that 
China would need net grain imports of between 20 and 50 
million tons by the turn of the century. Lester Brown goes 
even further. In 1994, he issued an alarming prediction: 
that by 2030, China might need to import more than 220 


If China decides to meet just 10 percent of its domes- 


would increase by 80 percent, according to a 1995 report 
by the International Rice Research Institute, the world's 


. leading center for rice breeding. That chain of events 


could make it impossible for developing countries with 


limited foreign exchange to buy rice. 

The gloomy forecasts have struck a sensitive chord in 
China. Just as the Great Depression affected an entire gen- 
eration of Americans, China's great famine left its mark 
on the nation's current leaders who survived that era. So 
agriculture is again becoming a priority for Chinese policy- 
makers, who until recently were much more concerned 
with industrial development. Vice-Premier Li Langing 
said last year that China has a duty to rely on its own re- 
sources to feed its people. 

Song Guoging of the Chinese Center for Economic 
Research at the University of Beijing predicts that in the 
next few years, China will import no more than 22 million 


tons of grain per year. Ву 2020, China’s grain imports will 
probably not exceed 50 million tons, according to a 1995 
report from the private International Food Policy Re- 
search Institute coauthored by Huang Jikun of the China 
National Research Institute. 

Agriculture Minister Liu Jiang also declared last year 
that China will not become a major importer of food. He 
says China will increase crop yields through large-scale 
agricultural investment. Chinese researchers hope to 
meet food demands by making low-yield fields more pro- 
ductive, and by developing new higher-yield grain varieties. 

Rice is a key ingredient in China’s strategy for feeding 
itself. About one-third of the world’s rice harvest is in 
China. It’s the mainstay of the Chinese diet. In the late 


1960s, scientists at the newly founded International Rice 
Research Institute in the Philippines developed a “miracle 
rice” that revolutionized food production in China. Until 
then, the rice plants cultivated throughout Asia were tall 
and leafy with weak stems. But the new rice had shorter, 
sturdier stems and produced more grain. Also, it matured 
more quickly, so farmers were less likely to lose crops to 
floods. Miracle rice increased yields by 20 to 30 percent, 
launching a “green revolution" that saw world rice produc- 
tion double between 1966 and 1994. 

In the mid-1970s, the introduction of hybrid rice im- 
proved yields another 20 percent. First cultivated by Yuan 
Longping, known in China as the "father of hybrid rice," 


EVEN AT ITS current slow 
rate of growth, China's 
population will expand 
by 300 million in the 
next two decades—more 
than the entire popula- 


it is now planted in more than half 
of China's rice paddies. 

It is difficult to create hybrids 
from self-pollinating grains such as 
rice, and today China is the only na- 
tion putting any effort into their de- 
velopment. Hybrid rice is not used 
in the United States because Amer- 
icans don't like the taste. We pre- 
fer fluffier rices with shorter grains. 

Yuan, now a research fellow 
at the Academy of Agricultural Sci- 
ences in northwest China's Hunan 


tion of the United States 
today. Meanwhile, the 
Chinese are eating 
higher on the food chain, 
trending toward a West- 
ern-style diet. 


1.2 billion people live 
in China. 

è 1.5 billion will live 
there by 2017. 

e 32 cities have more 
than a million people. 

e 8 kilograms of meat 
were consumed by the 
average person in 1977. 

* 32 kilograms of meat 
were consumed by the 
average person in 1994. 


province, says he expects China to double its present an- 
nual output of 450 million tons of grain by 2030. Concern 
about China's food supply “underestimates the role of sci- 
ence and technology in grain production," he says. 

China has already begun building a $2.4 million re- 
search center in Hunan province to develop new high- 
yield rice strains. It will employ 60 Chinese scientists, as 
well as foreign researchers. Research is also continuing 
elsewhere in China. At the Yancheng Institute of Agri- 
cultural Science in northern Jiangsu, for example, scien- 
tists recently bred a high-yield rice variety dubbed 
"special good number 559." 

But China's best hope may be a plant that is growing 
in test plots at the International Rice Research Institute, 
which was established in the early 1960s by the Ford and 
Rockefeller Foundations in cooperation with the govern- 
ment of the Philippines. In October 1994, the Institute an- 
nounced the development of a "super rice" that could yield 
up to 25 percent more grain than existing varieties. Insti- 
tute research director Ken S. Fischer claims the super rice 
will make it possible to feed an extra 500 million people. 

Scientists normally create new rice varieties by crossing 
strains randomly, then checking for desirable outcomes. 
But to create super rice, researchers at the Institute used 
computers to deliberately select the characteristics they 
wanted. The team searched databases for known varieties 
of rice with fewer stems, more grains in their flowers, and 
stronger roots. Varieties with these characteristics were 
then crossed to create super rice. 

Although the new rice has high yield, it still has to be 
bred for insect and disease resistance, not to mention 
taste. Researchers are currently field-testing a prototype 
at the Institute. It will probably be released to Chinese 
farmers around the turn of the century. 

Rice scientists are also concerned about threats to wild 
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rice species. According to an article that appeared in the 
Journal of the Chinese Academy of Sciences last year, a 
search of 1,200 areas in China that had originally harbored 
wild rice found that more than 80 percent no longer had 
the wild species. Botanist Hong Deyuan of the Academy 
has appealed to the Chinese government to protect wild 
rice, which can be cross-bred to create new varieties of cul- 
tivated rice. Without a strain of wild rice found on Hainan 
Island, Yuan Longping would never have been able to de- 
velop the miracle rice that kicked off the green revolution. 

Nevertheless, scientists remain hopeful that breeding 
programs and genetic engineering will produce grains that 
not only have higher yields but are also more resistant 
to environmental stresses such as diseases, pests, floods, 
droughts, poor soils, and temperature extremes. 

For example, a team of scientists from the University 
of California at Davis, the Scripps Research Institute, and 
the Chinese Academy of Sciences announced in December 
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China's one-child policy has slowed the rate of popula- 
Чоп growth to about one percent per year (above). But 
because the population is already so large, and the 
economy expanding so quickly, cities are encroaching 
on prime farmiand (left). 


that they had created rice plants resistant to 
bacterial leaf blight, a disease that can claim up 
to half of a farmer's crop. After isolating and 
cloning the gene that confers resistance, the 
scientists used a gas gun to blast the leaves of 
1,500 rice plants with microscopic gold parti- 
cles coated with the gene. The genes lodged 
in the nuclei of some of the rice cells, and 50 
of the plants that grew from these cells proved 
resistant to the disease. These genetically en- 
gineered rice plants passed the gene along to 
successive generations of the crop. 

Chinese researchers are planning to bring rice samples 
to the United States so that they can be engineered with 
the blight-resistant genes. The plants will then be taken 
back to farmers in China. The genetically engineered 
plants will not only increase yields but will also reduce the 
need for pesticides, which are poorly regulated in China. 

Rice yields in China currently average about four tons 
per hectare (about 2.5 acres). But in some Chinese fields, 
yields can reach more than 15 tons. With more research, 
it's possible other fields could move closer to their theo- 
retical potential, especially if scientists can develop tech- 
niques for producing more rice with less water. 

Another green revolution, sparked by super rice or ad- 
vances in genetic engineering, could help China feed itself. 
But unless China can avoid what International Rice Re- 
search Institute director M. S. Swaminathan calls a "greed 
revolution," triggered by affluent people moving up the 
food chain, shortages may be inevitable. Ф 
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NEW BRAKE, AND A HIGH-TORQUE MOTOR. 
THIS THING 15 BUILT LINE A TRUCK. 


A 14.4-VOLT MOTOR CRANKS OUT MORE POWER. A NEW 
24-POSITION CLUTCH SETS SCREW DEPTH RIGHT 
WHERE YOU WANT IT. THERE ARE TWO GEAR RANGES, 
HIGH FOR DRILLING AND LOW FOR MAXIMUM TORQUE. 
A T-HANDLED GRIP MAKES IT COMFORTABLE. AND AN 
AUTOMATIC BRAKE STOPS IT WHEN YOU LET GO OF THE 
TRIGGER SO YOU CAN START THE NEXT SCREW WITHOUT 
WAITING. THIS NEW CRAFTSMAN T-HANDLED CORDLESS 
GIVES YOU MORE WORKING TIME FROM EACH BATTERY 
CHARGE, TOO. SO YOU GET SOMETHING YOU MIGHT 


NOT GET FROM YOUR TRUCK — GOOD MILEAGE. 


CRAFTSMAN 


EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 


"Fires 


© 1996 Sears, Roebuck and Co. 
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IT WAS WITH AN odd sense of deja vu that 
the major car companies of the world met 
last June in Shanghai to discuss the possibi- 
lity of doing the Model T all over again. 


On the table was a challenge to make a car cheap enough 
for the "average" Chinese to afford. This comes at a time 
wheels will take nothina when the average purchase price for a car in the United 

" States exceeds $20,000—a figure roughly 40 times the 
lac Аааа иаа їй Chinese worker's average annual wage. It's a daunting, im- 
"TP probable challenge— one worthy of Henry Ford himself. 
| Early this century, Ford developed the technol- 
By Dan McCosh ogy and techniques to cut the price of a Model T à; 
to about one-twentieth of the then-prevailing cost. 

Henry Ford would also recognize a kinship between 
China's vast rural areas and the equally isolated farms in 
the United States at the turn of the century, when 80 per- 
cent of the U.S. population lived rurally. Today, about 70 
percent of the Chinese are country dwellers. 
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Ford’s answer was mass production of cheap cars, a phe- 
nomenon that quickly lent critical mass to the Industrial 
Revolution, and drove technology for the remainder of 
the century. But the an- 
swer for China will be 
more elusive. Today, the 
automobile often is writ- 
ten off as fully developed 
technology, with only in- 
cremental gains in cost 
efficiency in sight, mainly 
from moving production 
to low-labor-rate coun- 
tries. Building an inex- 
pensive car for emerging 
countries is an idea with 
implications beyond Chi- 
na. The solution would 
present a new way of 
meeting basic transporta- 
tion needs anywhere in 
the world. 

Can it be done? For 
the third year in a row, 
some 20 major automak- 
ers have been meeting 
in China to discuss the 
developing auto industry 
there, and so far only a 
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handful have put to- 
gether specific propos- 
als. With its centrally 
planned economy, 
China itself is hardly a 
hotbed for new-car de- 
velopment, though the 
government is seeking 
a design that could 
be manufactured in 
China; the winner 
would be incorporated 
into a state-sponsored five-year plan. Several manufactur- 
ers also have begun research projects aiming at so-called 
“Asian car" projects on their own— with the intention of 
meeting the demand for low-cost vehicles in many parts 
of the world, including Asia, India, and Latin America. 
How cheap is cheap? Even a price in the $5,000 range 
seems costly when arrayed against a Chinese family in- 
come of less than $1,000 per year—it's a far bigger stretch 
than an average American family would have to make to 


buy a Jaguar XJ-6 sedan. "We have found that when wages 
reach $300 a year, there begins to be a market for motor- 
cycles—$2,000 a year and there is a market for [today's] 
automobiles," says Honda CEO Nobuhiko Kawamoto. 
Part of the problem is that a 2,000-pound car contains 
roughly $3,000 worth of raw materials alone (averaging 


` $1.50 per pound). The majority of that is steel—at about 


60 cents a pound already one of the least expensive and 
most versatile structural materials known. The search 
to cut costs thus quickly focuses on reducing the com- 
plexity of the vehicle itself, or turns to the fundamental 
technology of manufacturing. 

Reducing complexity may seem easy. It doesn't take more 
than a quick glance at automobiles in the United States, 
Europe, or Japan today to realize that the public's appetite 
for complex new systems has driven much of new car 
design. High-powered engines, most with complex valve 
systems, sophisticated fuel injection, and four., even five- 
speed hydraulic automatic transmissions are mainstream 
powerplants. The interiors can make a Hong Kong execu- 
tive suite look 
tawdry—with five- 
way adjustable 
leather seating, 
CD players, and 
automatic air 
conditioning. 

But cut the lux- 
ury to, say, the level 
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Traffic jams are becoming a fact of 
life in Beijing (left). In seeking to 
build an inexpensive car for the fu- 
ture, Chrysler engineers are taking 
some engineering and design cues 
from an ubiquitous car of the past: 
the Citroén 2CV (above). 


of a Toyota Tercel or Dodge 
Neon, and the retail price tag 
is still in five figures. This rock- 
bottom price is determined 
primarily by the numbers pro- 
duced— dividing the $2 billion 
or so it costs to tool and develop a new car by the number 
of units sold. À curious thing happens in many developed 
nations when a car gets too simple or too “cheap”—it won't 
sell enough units to keep its cost low, particularly when 
competing with a plentiful supply of used cars. 

“The Neon is what we see as the most basic car that 
appeals to large numbers of Americans," says Francois 
Castaing, Chrysler's vice president of engineering, who 
is admittedly biased toward the small car he developed 
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himself. Castaing has become one of the leading proponents 
of the China Car, Chrysler’s code name for its research 
aimed at developing a low-cost car for developing areas. 
Some of this activity has been ongoing for more than a de- 
cade, under the aegis of Chrysler’s Liberty program for ad- 
vanced research in innovative manufacturing techniques. 
Recently, the China Car program tried a new angle— 
examining closely one of the more ubiquitous small cars 


of all time, the Citroén 2CV, to see if it could be emula- 
ted. The 2CV, discontinued in 1982, was one of a hand- 
ful of ultrasimple small cars that emerged from the ashes 
of post-World War II Europe. 

The 2CV’s nearly flat slab sides appear folded out of 
cardboard, while the pipe-and-canvas seating seems 
scrounged from lawn chairs. The stance is vaguely cricket- 
like, stemming from the need to hike the rear end up to 
accommodate the long travel demanded by the lightly 
loaded rear suspension. The air-cooled two-cylinder front- 
drive engine is coupled to a manual transmission and 
controlled by a simple extension of the gear lever that pro- 
trudes through the dash. If the car were to be revived, it 
would be more in spirit than in steel, however, as its 
crashworthiness is virtually nil compared with modern-day 
vehicles, and the hydrocarbons spewed by the low-tech 
engine would be equally unacceptable. 

The basic engineering of the 2CV still offers some les- 
sons. The slab sides are easy to produce; while the key 
to the structure is the unique suspension that transfers 
shock loading transversely across a load-bearing single 
frame that also supports the engine, making a strong, 
stiff body unnecessary. 

What would it take to deliver a spiritual reincarna- 
tion of the 2CV? Chrysler is chary of details, but 
its researchers reportedly have developed a mo- 
dern version—still two-cylinder front-drive, but 
with an air-cooled engine originally pro- 
duced to run emergency generators. The in- 
terior, still somewhat akin to a lawn 
chair, is compatible with a structure so 
simple it could be assembled with a half- 
dozen hours of labor, probably in India, 
where labor rates are extremely low. 

The body, rather than being stamped 

steel, would be molded in several large 
pieces of thermoplastic (chosen for its 
ability to be recycled). Plastic molding 


equipment can be relatively inexpensive compared with 
steel-production machinery, and the large, complex molded 
parts eliminate many welding and assembly operations 
inherent in steel construction. The tradeoff is the high cost 
per pound of most polymers. 

Chrysler also has set for itself the tough goal of meeting 
most contemporary safety and emission standards, a partic- 
ular concern of environmentalists who are attempting to pre- 

dict the impact of a rapidly growing 
world automobile population. 
Although Chrysler has built at 
least one prototype of its China 
car, the company isn't showing the 
car to the public yet—a signal 
that the program is being consid- 
ered seriously for production. 
With its reincarnated 2CV, 
Chrysler also may be one of the 
few companies aiming to break with conventional con- 
struction in making a cheaper car for China and other 
countries. Most of the proposals from other manufac- 
turers have taken existing low-cost platforms and 
stripped them even further to the bone: 

* One of the first proposals came from Porsche, better 
known as the manufacturer of expensive sports cars. 

In 1994, the company pitched a $6,000 family sedan, the 
Porsche C-88 Family Car, to the Chinese government. 
Powered by a 1.1-liter fuel-injected engine, the car will be 
positioned as the base model in a series of vehicles that also 
includes a mid-size sedan, a luxury car, and pickup truck. 

* Ford plans basic versions of its Escort and Fiesta 
models in India. It will also build a minicar based on its 
Ka concept car in Europe. 

* Fiat has developed a new small car that it plans 
to produce in India. 

* Even luxury carmaker Mercedes is attempting to 
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engineer “downscale.” Its first venture in lower-priced car- 
making is a compact—actually in the mid-price range— 
dubbed the A-car, planned for Europe. In 1997, in a joint 
venture, now in the testing stages, with Swiss design house 
Swatch, Mercedes will launch an even cheaper car, with a 
composite body. 

* Honda and Toyota likewise are developing new low- 
cost small cars for Asia. Of the two, Honda may have an 
edge because of its huge presence in underdeveloped 
countries through motorbike and motorcycle production. 
Honda recently began manufacturing its City compact in 
Thailand. A plant to build a new low-cost Honda minicar 
also is under consideration for Thailand. 

* Volkswagen has announced that it is developing an 
ultra-cheap small car, based on its Chico concept, that will 
take only about seven hours of assembly time and should 
sell for less than $7,000. Ironically, the original "peoples 
car —the Volkswagen Beetle sponsored by Adolph Hitler 
in 1936, and later revived to become one of the most pop- 
ular cars worldwide of all time—is still being built in 
Mexico and Brazil, two countries with tariff structures 
that keep it in production. À brand-new Beetle today sells 
for about the equivalent of $7,000 in Mexico City. 

Whether or not the "China car" can repeat the full 
effect of the Model T and launch a new Industrial 


Asia Car Trio 


"Downscale" engineering— 
even by manufacturers 
far better known ^ 
for their luxury 
offerings — is \ 
| atheme for | 
cars de- 
signed for 
China and 
other emerging 
countries. Here 
are the Ford Ka, 
Volkswagen Chico, 
and Porsche С-88. 
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China on Wheels 
BICYCLES FAR outnumber 


| automobiles in China, 
| and the vast majority of 


| thecars and trucks on the 
| road are used by the gov- 


ernment or the military. 


Revolution in underdeveloped na- 
tions, the development efforts 
have spawned a newfound interest 
in reengineering today's automo- 
bile to dramatically reduce its cost. 
The effects could go beyond 
the Third World—including new 
sub-subcompacts for Europe. And 
why not the United States? 
The period from the late 1950s 
through the early 1970s saw limit- 
ed but enthusiastic acceptance 
of ultra-cheap minicars from Eu- 
rope and later Japan, until mod- 
ern safety and emission standards 
forced them off the road. The 
strongest argument against a pur- 
pose-built super-economy car in this 
country is the plentiful supply of 
low-cost used cars, something un- 
heard of in developing countries. 
Nonetheless, if an appealing, truly 
low-cost car emerges offshore, it 
could end up on sale in the 
United States as well. 
If that happens, 


Demand is growing 
rapidly, however. Despite 
the high cost of a car in 
comparison to the aver- 
age Chinese income, au- 
tomakers are lining up 
to begin manufacturing 
in China. One indication 
of the interest in cars: 
The Chinese black mar- 
ket is blamed for a rapid 
rise in car theft through- 
out Southeast Asia. 
Here's how the car scene 
looks today: 


* Seven million cars and 
trucks are operating in 
China. 

* About one million Chi- 
nese drive their own cars. 

* Some 125 Chinese com- 
panies manufacture cars 
and trucks in China. 

* Chinese production 
today is about 1.2 mil- 
lion vehicles a year. 
That number is expected 
to triple in five years. 

* Seven joint ventures 
with foreign carmakers 
account for 70 percent 
of production. 


2 the Model T could 
3 return, at least in spirit. It could be 1960s- 


vintage Beetlemania all over again. ® 


WERE PROUD THAT OUR DESK IS 


SEEN IN HIS WHOLE LIFE. EVEN 


A lot of people with a 
lifetime of experience with 
ready-to-assemble furniture 
write us to say how much 
they like our product. But it's 
especially gratifying when 


the letters come from people 
like Dan Rubel: 


"Hi, my name is Daniel 
Rubel. I'm 7 years old and 
I’m in 2nd grade.” 


Dan Rubel, Age 7 
with his Office Workcenter #8636 
(Under $260) 


Why did we like his letter so 
much? Because we suspect 
that the reason Dan wrote us 
wasn't because the assembly 
instructions were easy to 
follow. Or because the 


[HE BEST THING THIS CUSTOMERS 
F THAT IS ONLY SEVEN YEARS. 


hardware was included, or 
the predrilled holes lined up. 
No, Dan was excited because 
he ended up with a really 
great desk. 


“I like your desk model 
#8636. It's the best desk I've 
seen in my life!" 
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More smart, practical, Sauder 


furniture. Shown here, part of the N 


And that’s what we take pride 
in when it comes to furniture. 
We try to design every piece 
so that its not only sturdy and 
easy to assemble, but 
something you'll be proud of 
as well. 5o when you need 
furniture, we'd appreciate it if 
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at 


you'd take a look at Sauder. 
Who knows? Maybe it will be 
the best thing you ve seen in 
your whole life. 


For a free full-color brochure, 
call 1-800-4 SAUDER. 


By Arthur Fisher 


lan Wit 


FANG LIZHI, male, born December 12, 1936. 
— at the Beijing Astronomical 
Observatory of the Chinese Academy of Sci- 
ences. Approximately 1.72 meters tall, 
slightly chubby, hair worn longer on one side, 
square face with rounded features, wears 
corrective glasses for nearsightedness, walks 
with erect gait and head uplifted. 


— from a Beijing Municipal Public Security Bureau arrest 
warrant for Fang and his wife after they had taken refuge in 
the U.S. Embassy following the 1989 Tiananmen disturbances. 


Today, as we sit talking about his extraordinary life in 
his perfectly ordinary office at the University of Arizona 
where he teaches quantum theory and cos- 
ang seems not to have changed much from the 
cription. Perhaps a little chubbier, but certainly 
ead—and spirit—uplifted. 
> to Fang’s being called "China's Sakharov,” and 
cription as “No. 1 on Deng Xiaoping’s ene- 

A long journey of mind and heart, a profound 
rom Communist Party member to spokesman 
zals of democracy. Ironically, it's a journey 


mies list”: 
evolution 
for the id 
that was launched by a confrontation between modern 
physics and Marxism-Leninism. 


1 Coun 


Fang was born 60 years ago in Beijing and was raised in 
a middle-class family. His father was an accountant for 
the Chinese railways. “That was a very hard time in China,” 
Fang recalls. “The Japanese had invaded China and 
occupied Beijing. We children had to wear Japanese-style 
uniforms to school. Every week there was a ceremony in 
honor of the Emperor. I remember teachers reading 
aloud Hirohito’s announcement of the beginning of the 
war with the United States in 1941.” 

After the war ended, American 
| | soldiers were stationed for a few 
| months in Beijing. With them 
came a flood of replacement parts 
е5 of all kinds, including compo- 
nents for Army radios. They soon 
reached the ubiquitous street 
markets, and were very cheap. 
Fang seized the moment. It was 
the beginning of his career. 

“I wanted to build a radio," he 
says. "When my mother gave me 
money for lunch, sometimes I used it instead for radio parts. 
My first physics class in school was too simple, not much 
help in building a radio. I tried to make a coil for a voltage 
transformer, following the explanation in my textbook, but 
it didn't work. So at the age of 12, I started reading other 
books on electronics." 

By the time Fang entered High School No. 4, the best in 
Beijing, he had become even more interested in what lay 
behind how things work. “Building radios was a nice hobby, 
but to understand basic principles I had to know more. 

So I decided to learn physics, and started to read things like 
Niels Bohr on the structure of the atom. 

"At that time, the Kuomintang [headed by Chiang Kai- 
shek] was in power. When I was 10 or 11, the police raided 
a meeting and beat the students. I saw that. А year later, 

I joined a secret Communist student organization, because 
I hated what the police had done." 

At Beijing University, Fang studied nuclear and theo- 
retical physics. Upon graduation at age 20, he joined a 
government lab working on a secret project—building a 
heavy-water nuclear reactor. "That reactor still works," he 
says. “The heavy water, all the materials, and the design 
came from Russia. We had no computer, no calculator...we 
used a Chinese abacus to model reactions." He laughs 
at the recollection so infectiously that it's hard not to join in. 

Within a year, Fang had become a Communist Party 
member, acquiring an indispensable ticket of admission to 
the elite ranks of scientists. But then, he says, "I made 
trouble for the first time. Even though I believed very deep- 
ly in Marx, Lenin, and Stalin, I could not go along with 
what the Party was saying in physics." 

Fang's readings of Niels Bohr had persuaded him that 
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In forced exile, 


Fang Lizhi retains 


his standing as 


world-class scien- 


tist and No. 1 


the so-called Copenhagen school, whose model of the atom 
incorporated ideas from quantum theory and relativity, 
offered a consistent explanation of physical phenomena. 
“But the Chinese textbook I was studying quoted Lenin,” 
Fang says, “to say that the Copenhagen school was bour- 
geois and wrong. Bourgeois—that’s nonsense! So the first 
hot water I got into was to support freedom of thought, at 
least in the scientific area. I gave talks оп the subject at 
meetings. The result was that in 1957 I was expelled 
from the Party. 5o I couldn't hold on to my job working 
on the bomb. I was assigned to do farm work in the coun- 
tryside for eight months." 

Fang eventually began teaching physics at the Univer- 
sity of Science and Technology in Beijing. “I had no 
published papers, because my work had been secret," Fang 
says. "When I submitted my first paper to the Journal of 
the Chinese Academy of Sciences, on the nature of the 
proton, the editor told me the paper was excellent, but the 
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dissident leader. РИО 


authorities would not allow my name to appear in any pub- 
lication. So my first paper didn’t have my name.” 

A year later, he joined a group at the Academy’s Insti- 
tute of Physics. That was a prolific time for Fang, 10 
papers in three years, including research in nonlinear op- 
tics. His group was the first to build lasers in China. 

But by 1966, Mao had launched the disastrous Cultural 
Revolution. All over China, libraries, universities, and 
even high schools closed. “You couldn't read any scientific 
literature," says Fang. "The only reading allowed was 
Chairman Mao's sayings and Party documents. To teach 
math, you had to use Marx's notes from when he was 
learning calculus. Red Guards came to people's houses and 
took away their books—even dictionaries." 

Fang was imprisoned for a year as a “stinking” intellec- 
tual and again sent to the countryside to do physical la- 
bor. “I worked in the rice paddies, I helped build a railway 
tunnel, I worked half a year in a coal mine. In the field, I 
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A Chinese Political Roller Coaster 


FANG LIZHI'S scientific 
career has experienced 
ups and downs that cor- 
respond to changes in 
Chinese politics, as lib- 
erals struggle against 
conservatives. Here are 
some significant events: 


• 1957—Conservative, 
anti-Rightist Movement 
punishes intellectuals. 
Fang is expelled from 
the Party and sent to 
labor in the countryside. 

e 1958—The “Great Leap 
Forward” emphasizes 
the nobility of the peas- 
ant and causes three 
years of mass starvation. 

• 1966— Мао Tse-tung 
launches the Cultural 
Revolution. Intellectu- 
als are harassed, some- 
times killed, and scien- 
tific work stops. Fang is 
sent to the countryside 
for the second time. 

e 1976— Мао dies. 

* 1979—Deng Xiaoping 
takes power, and restric- 
tions are relaxed. Fang 
travels to England and 
meets Stephen Hawking. 


® 1989—Student protests 


are crushed in Tianan- 
men Square. Fang takes 
refuge in U.S Embassy, 
leaves China in 1990 
for England and U.S. 


pulled a donkey cart loaded with 
sick people suffering from heat. 
Then, I was the donkey.” 
Despite the ban on reading ma- 
terial, Fang had smuggled away 
one book—Lev Landau’s Classi- 
cal Theory of Fields. (Landau was 
a Soviet physicist and Nobel 
Prize winner.) “I read it in the coal 
mine, had it during the whole 
Cultural Revolution,” Fang re- 
calls. “The first half of the book 
was about electrodynamics, the 
second half about gravitation 
and relativistic astrophysics. For 
six months, I read it over and 
over again. That’s what decided 
me to enter the field of cosmol- 
ogy. So what began as a punish- 
ment for being an intellectual 
turned out to be responsible for 
my whole future scientific career,” 
Mao’s grip on China eventu- 
ally waned. By 1972, universities 
were reopening. Fang's univer- 
sity moved from Beijing to Anhui, 
where he began teaching physics 
while working on theories about 


the universe. When his first paper on cosmology was 
published, it was furiously criticized by the Party. “They 
said it was anti-Marxist," Fang says wryly, “because I 
wrote that the universe was finite but unbounded. This was 
the first paper on cosmology to appear in China since 
1949. So I had made big trouble again. I gave future papers 
innocuous titles that avoided words like ‘universe.”” 

In 1976 Mao died, and with him much of the past ide- 
ological repression, a process completed when Deng 
came to power three years later. Fang was invited to rejoin 
the Communist Party and was reinstated in 1978, with 
full credit for the intervening years he had been out. 

“That was very good for me professionally,” he says. “I was 
promoted to full professor at the university, the youngest 
in China, and allowed to attend international meetings. No 
one had been allowed to go abroad for 40 years.” 

Because of his travels, students asked him about life in 
other countries; China had been almost totally isolated 
during the Cultural Revolution. “People got very excited 
when I told them there was total scientific freedom in 
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the West. I got openly involved in the human rights move- 
ment. Even though I was a Party member, in one speech 

I dared to say that Marxism, at least in respect to science, 
was dated. No one had ever said that before, and it had 

a very strong impact on the intellectual community. But 
I still believed that Marxism-Leninism might be the right 
path for social development." 

Fang delivered speeches on many campuses, lecturing 
on cosmology and the big bang theory, which had dis- 
appeared as a topic in China for several decades. He also 
lectured about human rights. "These two ideas were not 
separate in my mind." 

Eventually, he realized that the Marxist-Leninist ap- 
proach to economics and social organization was also 
outdated. "I asked myself why development in the United 
States and Western Europe since World War II was so 
much more advanced than in China. I asked why East Ger- 
many is so backward compared to West Germany, when 
their peoples are all Germans. So I said that Communist 
regimes don't work." 

So popular and influential had Fang become—he was 
named vice president of his university in 1984, and stu- 
dents called him "Teacher Fang"—that the Party didn't 
want to attack him directly. Fang was internationally ac- 


rans 


TS 2 Е 2, 4 4 | 
Fang Lizhi talks with foreign journalists in Beijing after he and his 


wife Li Shuxlan (left) were prevented by police from attending a ban- 
quet for President George Bush to which they had been Invited. 


knowledged as one of the world's leading astrophysicists. 
Among other honors, he was invited to become a senior 
visiting fellow at Cambridge University's Institute of As- 
tronomy, and later to be in residence at the lofty Institute 
for Advanced Study in Princeton, New Jersey. 

During this period, another surge occurred in the roller 
coaster ride that is China's experiment with liberalisn— 
intellectuals were demanding more freedom of ex- 
pression, and Party leaders were indecisive in their re- 
sponse. In 1985, Fang gave a speech that went beyond the 
pale, saying not only that Marxism itself was wrong but 
that the Four Cardinal Principles, political and ideolo- 
gical guidelines laid down by Deng Xiaoping, were also 
wrong. Still, the Party did not act. 
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computer system you keep — 
giving you the hands-on experi- 
ence you need to work with, 
troubleshoot, and repair today’s 
most widely used computers and 
peripherals. There’s no more 
affordable way to start a 
money-making career, even a 
profitable business of your 
own, as a computer service 
technician. 
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and demonstrations, you're able to see for 
yourself how things work, what can go 
wrong, and how you can fix it. 


Train with and keep 
the most advanced computer 
in home study today 


As an NRI student, you first explore your 
computer system's revolutionary 

Pentium 100 central processing unit (CPU). 
From there, you get to know each and every 
feature of your system, including the 8 meg 
RAM, 1 gigabyte hard drive, 28,800 baud 
fax/modem, Super УСА color monitor, 
quad-speed CD-ROM drive, 16-bit sound 
card, and more. 

NRI's cutting-edge training goes on to 
give you a thorough understanding of 
Windows 95, the fundamentals of PC 
communications, and the latest computing 
frontier: the Internet. And, as an added 
bonus, NRI students receive Netscape 
Navigator" Web browser software for 
running searches, downloading information, 
sending e-mail messages, and accessing 
NRI's new “cyberschool.” 

Plus, you learn how to use Ultra-X 
professional diagnostic hardware and 
software to pinpoint problems on any 
IBM-compatible machine. 


a high-paid computer 
service technician 


Pentium 100 and 
Internet Training 


YOU GET EVERYTHING YOU 
NEED FOR SUCCESS. 


F д Ii PENTIUM 100 COMPUTER 
т ' Features 8 meg RAM, 256K cache 
= n memory, and 1 gigabyte hard drive for 
exceptional data storage capacity and 
data access speed 


IE SUPER VGA COLOR MONITOR 
With 1 meg video memory 


W EXCITING MULTIMEDIA 
PERIPHERALS 

Quad-speed CD-ROM drive, 
16-bit sound card, and speakers 


№ FAXMODEM 

28,800 baud for fast 
communications, plus Netscape 
Navigator" Web browser and 

ten free hours of America Online 


Ш ULTRA-X DIAGNOSTIC PACKAGE 
R.A.C.E.R. II plug-in card and 
QuickTech-PRO software to help 
you detect problems on virtually 
all IBM-compatible machines, even if 
the computer is 5% operational 


IE NRI DISCOVERY LAB 


Complete breadboarding system to 
design and modify circuits, diagnose 
and repair faults 


IB DIGITAL MULTIMETER 


Professional, hand-held test 
instrument for quick and easy 
measurements 


E WINDOWS 95 
Time-saving operating system that’s 
taken the computer world by storm! 


Included! 


No experience needed, 
NRI builds it in 

Studies show that jobs for computer service techni- 
cians will be up by 38% in the next 10 years. Even if 
you've never worked with computers before, NRI's 
interactive training builds such a solid foundation of 
know-how and practical experience that tomorrow's 
jobs can be yours. 

Right from the start, hands-on experiments 
reinforce concepts presented in NRI's bite-sized 
lessons. And because your work is reviewed by your 
personal instructor, you know for certain that you can 
apply theory to real-world demands. 


Call Now! 
1-800-321-4634, 
Ext. 1709 


FREE NRI catalog tells more 


send today for your free, full-color catalog. If the 
coupon is missing, write to: NRI Schools, 4401 
Connecticut Ave., NW, Washington, DC 20008. 


»,./. Schools } 
| 4401 Connecticut Avenue, NW, Washington, DC 20008 | 
i М Check one FREE career catalog only OR GET YOUR DEGREE! | 
| — MICROCOMPUTER SERVICING —] Associate Degree j 
_| Computer Programming ^ | | Networking with Windows МТ in Accounting 
| _| TV/Video/Audio Servicing . | Bookkeeping and Accounting | _] Associate Degree | 
_| Desktop Publishing _| Visual Programming in C** in Business Management 
| with PageMaker і 
| Name (please print) Age | 
| Address i 
| City =, State Zip | 
\ Accredited Member, Distance | 
Education and Training Council 0101-0896 


Li Division of The McGraw-Hill Companies 


Finally in 1986, students at Fang’s university took to 
the streets, demonstrating for free elections. Other stu- 
dents in 10 large Chinese cities followed. Fang was 
blamed for organizing the demonstrations (he had not), ex- 
pelled from the Party, and assigned to the Beijing Astro- 
nomical Observatory, “where I couldn’t stir up trouble.” 

“But,” says Fang, “attacks by the Party had made me fa- 
mous throughout the country. They published a criticism 
of me but made a big mistake by printing an appendix of 
10 of my best speeches to show the public just how evil. 
Fang was.” Fang laughs uproariously at the Party’s stupid- 
ity. “They distributed half a million copies. They opened 
many people’s minds. As a result, I got letters from peas- 
ants, students, even soldiers, saying they supported me.” 

For the next few years, the government treated Fang 
gingerly, but tried to isolate him. He was allowed to pub- 
lish papers on cosmology, but when he gave a talk on the 
subject, the audience was strictly limited, with admission 
by ticket only. The auditorium was surrounded by police. 

In January 1989, Fang electrified the country by writ- 
ing a personal letter to Deng Xiaoping asking for the 
release of political prisoners, including the hero of the De- 
mocracy Wall Movement, Wei Jingsheng. Other intellec- 
tuals soon followed Fang’s lead. 

Then came an invitation to a formal dinner in Beijing 
hosted by President Bush, who was on a state visit to 
China. “I still have the invitation card,” says Fang. He drove 
with his wife and an American friend toward the Great 


| pulled a donkey 
cart loaded 


with people sick 


from heat and mosquitoes. 
Then, | was the donkey." 


Wall Sheraton Hotel. "We saw many police on the streets, 
and were finally blocked by them. They told me my name 
wasn't on the list of invitees. It was the first time I had been 
physically prevented from going anywhere." 

Later that night, at an impromptu press conference 
with hundreds of Western reporters who had been ac- 
companying Bush, Fang spoke movingly of human rights 
abuses in China. Television and newspaper coverage made 
him an international celebrity, and the incident proved a 
grave embarrassment to the government. 

From that time on, Fang was watched carefully by the 


police. When the student democracy movement erupted 
in Beijing in April 1989, Fang stayed at home so as not to 
be accused of fomenting strife. But on June 4, when the 
military cracked down on student demonstrators in Tianan- 
men Square, killing hundreds and arresting thousands, 
Fang had reason to believe that his life, and his wife's, 
might be in danger. They sought sanctuary— but not 
political asylum—in the American Embassy, and shortly 
thereafter the police issued a warrant for their arrest. 

After months of delicate negotiations, Fang was al- 
lowed in June 1990 to board an American military trans- 
port plane with his wife and one son (his other son was 
allowed to leave China the following month) and depart for 
England. There he served as a professor of astrophysics 
at Cambridge University. 

In 1991, Fang arrived in the United States, going first 
to the Institute for Advanced Study, and eventually to 
the University of Arizona. His Chinese passport expired 
last year, and the consul refused to renew it. So techni- 
cally, he is a man without a country. "I would like to re- 
turn to China,” he says, “but I wouldn't be allowed in. I’m 
still No. 1 on the black list." 

The reasons are clear. Throughout his career, whether in 
the Party or out, Fang has refused to moderate his outspo- 
ken views on intellectual freedom and human rights, speak- 
ing fearlessly to all who would listen—including foreign 
journalists. In recognition, he was awarded the Robert F. 
Kennedy Human Rights Award in 1989, while he was in the 
U.S. Embassy in Beijing. At the award ceremony, Senator 
Edward M. Kennedy hailed Fang in absentia: “What Andrei 
Sakharov was in Russia, Fang Lizhi became in Beijing." 

Today Fang lives with his wife in a modest, simply 
furnished house not far from the University. One of his 
sons teaches physics; the other is a computer scientist. 
Fang remains as passionately dedicated to unraveling the 
structure of the universe as to promoting human rights. 
Blackboards outside his office are covered with mathema- 
tical calculations, the astrophysicist's stock in trade. Fang 
works now on building a so-called T3 model of the 
cosmos, the designation referring to a degree of topologi- 
cal complexity, of connectedness. 

"Even in exile, I still have a lot of connections with sci- 
entists in China,” Fang told me. “When they say that lack 
of freedom of expression doesn't hamper their work, that's 
partly true. The Old Guard of the Party, who couldn't 
accept Einstein—he was attacked right up until 1985— 
quantum theory, or the big bang, is gone. Today the Party 
realizes that control over science is counterproductive. 
But scientists should act in social policy as well, and there 
is still political control in that arena. 

"There has always been a fluctuation in the trend to- 
ward democracy in China,” Fang says. “Between 1989 and 
now, there has been a lessening of interest in democra- 
cy. At the moment, many Chinese think only of making 
money. But even the economy in the long run needs demo- 
cracy. I’m optimistic. But it will take a long time." <} 


=» p^ £L 


SEAHCH 


‚ Fifteen years of microelectronic 
research makes conventional 
antennas a thing of the past! 


" This little box uses your home's electrical wiring to give non-sub- 
scribers, cable subscribers and satellite users better TV reception! 
Technology corner ntil recently, the only convenient way 
+ to guarantee great TV reception was 


1. Why don't conventional antennas 
work as well as the Spectrum? 


to have cable installed or place an an- 
tenna on top of your TV. But who wants to pay 
Band\width of TV Signal a monthly cable fee just to get clear reception, 
1 2 $ 4 5 6 or have rabbit-ear antennas that just don't work 
е ши ДАЕТ Ц оп all stations? Some people just aren't inter- 

M CU ued ested in subscribing to cable. Or they may live 
| АССА СИ inan area where they can't get cable and TV- 
ee! top antennas aren't powerful enough. And 

LEE MELLE what about those people who have cable or 

achieve. satellite systems but still can't get certain lo- 

ш О!һег апіеппаѕ cal stations in clearly? processing circuit. It then processes and sepa- 

can't offer center fre- Now, thanks to fifteen years of microelec- | rates the signal into 12 of the best antenna con- 

quency tuning like the tronics research, a new device has been devel- | figurations. These specially processed signals 

spectrum Antenna oped that is so advanced, it actually makes | route themselves into 12 separate circuits. The 

uM ELE conventional antennas a thing of the past. It's | Spectrum Antenna includes a 12-position rotary 

Spectrum system such tuning up to the called the Spectrum Universal tapping switch, the "Signal 


BEST RECEPTION 


Precision tuning edge of the center fre- Antenna / Tuner. Switch” control, which gathers 
| ig gos Advanced technology. | Who can use Spectrum? twelve of the best antenna con 
Other systems inc s nn Just imagine watching TV and figurations. 
Non-precision tuning remains snowy. х gn 5 | You have — M 
seeing a picture so clear that The "Signal Search" offers 


eee oud almost swear you were cable but you can't get varying antenna configura- 
| there live. Just plug the | Certain local stations in tions for the user to select from 
2. How does Spectrum use a home's Spectrum Antenna intoa stan- | clearly. the best signals of all those be- 
electrical wiring as an antenna? dard AC outlet and plug your ing sent. The signal then pass- 

| ЕЕЕ TV into the Spectrum. You сап es through the Spectrum 
remove the unsightly clutter Antenna’s special “Fine 
of traditional TV-top devices | Tuner” circuit for producing 


s You 
don't have cable and 
want the stations to 
come in more clearly 


gathering more dust than tele- crisp, clear reception. 

vision signals. Get ready for ite s-You Risk-free offer. The Spec- 
great reception. Your TV will | have a digital satellite trum Universal Antenna/ 
suddenly display a sharp, fo- | system but can't get Tuner comes with our exclu- 


— | cused picture thanks to its ad- | /ocal stations in clearly sive 90-day risk-free home tri- 
im elieve it or not, the Spectrum Antenna simply vanced d esign "Signal Search" anda 90-day итии a 
“activates” the giant antenna that already and “Fine Tuner” controls. жааш Try acd if youre 
ists i home. Essentially, it uses all of th : um i ui 
bine EA pU y a ашыт Е k diim Uses your home's electrical wiring. The | not satisfied, return it for a full "No Questions 
{6 make an antenna as large as your house für Spectrum Antenna is a highly sophisticated | Asked" refund. 
unbelievably clear reception of local broadcasting. electronic device that connects into a standard | Limited time offer! We realize that 
wall outlet. The outlet interfaces the Spectrum | most people have more than one TV 
Antenna with the huge antenna that is your | in their home. We are offering a spe- 
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3. Spectrum antenna features home wiring network. It takes the electrical | cial discount on additional Spectrum 
Parallel 75 ohm resistance wiring in your house or apartment and turns | Antennas so you get great reception 
For minimum loss of signal < it into a multi-tunable, giant TV reception sta- on all your TVs! 
Signal search control EN S tion which will improve your TV's overall tun- | Spectrum Antenna™........... $39 $4 S&H 
For selecting multiple antenna € ХӘ” ج‎ ing capability. The results are incredible. | , , — = $34 S&H tree 
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Dual AC outlets with built-in surge protection power line system, a huge aerial antenna net- industries 
For plugging in additional TV/stereo equipment work of wiring as large as your home itself. 2820 Waterford Lake 
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200 miles 


The huge Three Gorges 
Dam on the Yangtze could 
save thousands of lives. 


But 1s the toll worth it? 


By Arthur Fisher 
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face of the earth, and the most controversial. It aims 
to tame the mother of all floods, the Yangtze River, 
and generate 84 billion kilowatt-hours of electricity a 
year— enough to power much of eastern and central 
China. It will greatly improve navigation on the 
Yangtze, and create a huge, deep-water lake enabling 
10,000-ton ocean-going cargo ships and passenger lin- 
ers to sail 1,500 miles inland from the Pacific to the 


city of Chongqing with its 15 million people, mak- 


; з | Cross-section The awesome Yangtze 


their mystery when the 


But it will also inundate some 62,000 acres of farms and dam floods them. 


orchards, 13 major cities, 140 large towns, and hundreds of 
anonymous villages along the river's banks, forcing the 
evacuation of an estimated 1.25 million people. Not in- 
cidentally, it will desecrate some of the most awe-inspir- 
ing landscapes on the planet, and drown thousands of 
archaeological and cultural sites. 
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It’s called the Three Gorges Dam, after the canyons 
whose towering heights it will diminish. Construction 
has already started, after decades of what has been for 
authoritarian China a tumultuous debate. The project 
will be completed in 2009. 

The dam will be the world’s largest, a colossus befit- 
ting a country that is home to a quarter of the world’s 
population. It will stretch some 6,860 feet—approxi- 
mately five times the span of the Hoover Dam—at a 


The Three Gorges Dam can prevent 
the drowning of a third of a billion of 


the Chinese people.” 


site called Sandouping, downstream from the Qutang, Wu, 
and Xiling Gorges, and it will loom 610 feet high. When 
completed, the dam will impound so much water that it 
will create a riverlike reservoir (called the Three Gorges 
Lake) 375 miles long and 575 feet deep, with an average 


The Last Baiji 


A BIG POOL AT THE INSTITUTE of Hydrobiology in Wuhan 
has only one occupant, but a very important one. It is a 
baiji, or Chinese river dolphin, possibly the most endan- 
gered marine mammal in the world. There are probably 
less than 200 left, all swimming in the middle and upper 
reaches of the Yangtze. 

The Three Gorges Dam would degrade the baiji's habi- 
tat by making the river more hospitable to boats and 
fishermen, by increasing water pollution, and by chang- 
ing now-favorable current and eddy conditions. Baiji are 
already threatened by ships' propellers, long fishing lines, 
and the blasts from explosives used for illegal fishing. 

The baiji I saw placidly swimming round its pool, oc- 
casionally poking its long beak above the water, is the 
only one in captivity. A male, it is named Qi qi (pronounced 
chee-chee), Chinese for "rare animal in the water." 

Scientists at the Institute of Hydrobiology are at- 
tempting to radio-track river dolphins by implanting 
small transponders 
in their dorsal fins. 
The scientists also 
hope to freeze 
Qi qi's sperm, which 
could later be 
combined with ova 
from captured fe- 
males to regenerate 
the species.—A.F. 


RENJUN LIU 


width of 3,600 feet — twice the 
width of the natural river channel. 

The advantages of such a mon- 
ster project are obvious. Most im- 
portant is flood control. Periodi- 

cally, the Yangtze claims thousands 

of lives when monsoon rains en- 

gorge its tempestuous waters. 

Sometimes the death toll reaches 

hundreds of thousands, as in 

1870, when tens of thousands of 
square miles were inundated. Catastrophic Yangtze basin 
floods occur every 50 years on average. Professor Song 
Jian, head of the powerful State Science and Technology 
Commission, told me that the dam "can prevent the 
drowning of a third of a billion of our people." 

Generating electricity by hydropower will have a sec- 
ond major benefit. "We used to be third in the world in 
generating carbon dioxide [a greenhouse gas that contri- 
butes to global warming]," Song says. "The United States 
is still number one. But since the collapse of the former 
Soviet Union, now China maybe has become second. 
China is promoted," he jokes. But the dam's output will be 
the equivalent of burning about 50 million tons of coal a 
year. By building a dam instead of new coal plants to 
meet its growing demand for electricity, China will each 
year avoid spewing 100 million tons of carbon dioxide, 

2 million tons of sulfur dioxide (the chemical agent of 
acid rain), 10,000 tons of carbon monoxide, 370,000 tons 
of nitrogen oxides, and huge amounts of fly ash—all seri- 
ous atmospheric pollutants. 

The dam's opponents claim, however, that Chongqing 
and dozens of other sites along the river will flush massive 
sewage and toxic waste effluents into the reservoir, turn- 
ing it into a cesspool that will threaten the health of the 
scores of millions who live in the Yangtze basin. No funds 
have been provided for water treatment. 

Pollution and slow-moving water could also threaten 
fish, reptiles, and other wildlife that depend on the 
river for their survival. Chinese scientists are studying 
the endangered river dolphins of the Yangtze, but 
there is little funding for research on other species. 

Sedimentation is another concern. Without the scour- 
ing action of the free-flowing river, millions of tons of 
river silt and cobbles could wash down and be trapped 
against the dam, poisoning its workings. Sediment could 
accumulate gradually to turn the proposed deep-water har- 
bor of Chongqing into a mud-strangled pond. 

More serious is the threat of a catastrophic breach in the 
dam's wall, a remote but possible event in a region the go- 
vernment characterizes as a "slight seismic area." 

These objections concern future possibilities. But there 
is nothing hypothetical about the drastic change the dam 
will wreak on the topography of the river and its tributaries. 

The Yangtze is 3,940 miles long, the longest in the 
world after the Nile and the Amazon. (Yangtze is a cor- 
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Big Numbers for a Huge Dam 


ruption of a local pronunciation of Changjiang, which BY ANY ACCOUNT, the of size alone. It will be 
| means "the long river.") The heart of China, it divides the | Three Gorges Dam could the world's biggest en- 
А country into north and south. Its lower reaches, known as be considered, when it gineering project of any 
“the land of fish and rice,” harbor a third of China’s pop- is finished in 2009, a kind. Here are some of 
ulation, and yield 70 percent of its rice and 50 percent of new eighth wonder of its more overwhelming 
its freshwater fish. For millennia, the river has played a the world on the basis numbers: 
mystical role in the spiritual life of the nation and served | : 
as a potent symbol of Chinese civilization. * [abor force: 40,000 
А No part of the Yangtze is more revered than the 120-mile ^ remarkable one-third of the dele- ° Official cost: 
section passing through the awesome Three Gorges— gates either voted no or abstained. $17.3 billion 
the Outang, the Wu, and the Xiling. These darkly omi- Premier Li Peng himself visited | № Tons of concrete: 
nous, narrow defiles are guarded by monumental, mist- the dam site in 1994 to pour the 26 million 
shrouded limestone cliffs rising precipitously from the ri- first concrete. * Tons of steel: 250,000 
ver bed to dizzying heights —as much as 3,600 feet. Their I asked Xie Xide, doyenne of * Number of turbo- 
stark walls are dotted with temples, shrines, historical ru- Chinese scientists and a former generators: 26 
y ins, and even ancient coffins. Rising above them are rock president of the prestigious Fudan * Electricity generated: 
formations and peaks that from ancient times have been University in Shanghai, whether 18,200 megawatts 
given fanciful names such as the Gorge of Liver and Lung there had been much opposition (15 times output of nu- 
and the Congregated Immortals Peak. to the Three Gorges Dam among | clear power station) 
When I sailed through the Gorges last January, monkeys her colleagues. She replied that | * Volume of water 
scampered through the dense foliage high above the there were still some who were impounded: 50 billion 
river, and the mystery of the setting was paradoxically worrying about grave ecological | cubic yards 
enhanced by a pall of smog—a mix of mist and noxious questions. “But,” she said, “since it | = 


fumes belched by dozens of Yangtze factories. The magic has been decided by the People’s 
of the place has inspired legions of ancient Chinese poets Congress, no one raises these argu- 
and artists, as well as throngs of modern tourists. ments any more.” <> 

On the Danang River, a tributary of the Yangtze whose 
own “Three Little Gorges” are equally breathtaking, 
young men strained to pole their boats upstream through 
dangerous rapids. In the quiet stretches between the 
Gorges, farmers chased goats, and peasant women washed 
clothes by beating them 
against rocky ledges. 

Now, all this will change. As 
the dam construction proceeds 
through its predetermined 
stages, the water level of the 
Yangtze—and the Danang— 
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will be hundreds of feet 
higher, and the inherent cha- 
racter of the Three Gorges 
will be lost forever. 

Despite spirited protests 
by environmentalists and 
others (including journalist Dai Oing, who Opposite page: 
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was jailed in 1989 after she organized representation 

x | m of 16th century 
opposition to the dam), the National En- hoste amd 
vironmental Protection Agency of China poling through 


approved an Environmental Impact rapids in Little 
Three Gorges; 


Statement for the project in 1992. That HUN ausge 
same year, the National People's Congress sion bridge at 
of China, known for rubber-stamping dam site. 
such projects, voted in a riotous session 

to proceed with the dam, although a 
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The most challenging curve we encounter on 


the racetrack is called the learning curve. That’ + 


where we push our technology to the limit. 
Where we give our components the ultimate test 
before bringing them around to the Ford you 
can drive. The extreme demands of our racing 
efforts have produced lighter, stronger, more 


fuel-efficient engines for the street. Advanced 


electronics systems that make cars run at 
the peak of their performance. And ideas for 
improved safety through braking, handling and 
aerodynamics. Because at Ford, driving around in 


circles is the quickest way we can get to you. 


WE RACE. YOU WIN. 


CHINA 


Desperately seeking the tele-information age, China is going both wired and wireless. 


By Chris O’Malley 


ENSCONCED IN A MODERN HOTEL IN A city like Beijing or Shanghai, a visitor can easily 
get the wrong idea about the state of telecommunications technology in China. A fax ma- 


chine is usually at the front desk, and you can dial almost anywhere in the world from your 
room. But try to make a local call, and you're probably out of luck. The reason? Fewer than 
a quarter of the Chinese who live in big cities have telephones. The odds of reaching some- 
one outside an urban area are only a little better than hitting the daily Lotto back home. 


China may be a military and potential economic super- people are connected to the Internet, with some estimates 
power, but it is hobbled by a communications infrastructure putting the number closer to 10,000. In short, China has 
—or lack of it —that seems barely of this century, much a long way to go to modernize its communications systems, 
less prepared to enter the next. There is roughly one phone and there's a sense of urgency to get there. 
for every 25 people among this country's 1.2 billion citi- "China is in the middle of a major transition from a 
zens, according to the state-run Xinhua news agency, and predominantly rural, agricultural society to an urban, 
about one fax machine for every 200. There are a mere industrial society," notes Milton Mueller, a professor of 
3 million personal computers (or one for every 400 peo- communications at Rutgers University in New Brunswick, 
ple), and very few of them have modems. At most, 100,000 New Jersey, and a coauthor of the forthcoming book, 
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China in the Information Age: Telecommunications and the 
Dilemma of Reform. “And this transition cannot take place 
without modernizing their communications systems.” 

A lot is at stake. Much of China’s economic growth is 
pinned to fueling the growing consumerism of its own 
people and attracting foreign trade and investment partners. 
Chinese officials readily admit that neither can be sus- 
tained without a vastly expanded and upgraded telecommu- 
nications system. The result is that China is putting its 
yuan where its dreams are. In its current five-year plan, 
the government says it intends to spend no less than $60 
billion by 2000 on its communications infrastructure— 
an enormous sum by any standard. 

Much of the rest of the world has a stake, too. Telecom- 
munication companies such as AT&T, British Telecom, 
Ericsson, IBM, Motorola, Nortel, and Sprint are all angling 
for a slice of this enormous pie, as are PC equipment and 
software makers. And businesses of all sorts, from car 
makers to blue jeans importers, need modern communi- 
cations systems to set up shop in China. Many both 
inside and outside of China are also hoping that linking 
the Chinese with the rest of the world via phones, fax 
machines, and computers will have another, unintended 
effect: greatly increasing the flow of information and ideas 
across China's borders. 

"People in China realize that information is very impor- 
tant for economic development, [and] communication 
systems are the infrastructure for exchanging information," 
says Xing Li, a professor at Tshingua University in Beijing 
and vice-director of the China Education and Research 
Network (CERnet), a nationwide academic computer net- 
work. “A better communication system can help China's 
economic growth and make China more open to the global 
community," he says. 

Defying the ancient Chinese proverb that even the 
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Wireless communication providers such as satellite and cellular phone services are a key part of China's strategy to connect its 1.2 billion people. 


longest journey begins with a single step, China is entering 
the tele-information age by leaping in several directions at 
once, rather than taking measured strides. For openers, it has 
initiated a massive campaign to wire the nation. The govern- 
ment's Ministry of Posts and Telecommunications (MPT) 
says it plans to more than double China’s telephone switch- 
ing capacity, from 71 million lines in 1995 to 150 million 
by 2000, greatly improving local and long-distance access. 
Some tangible results: Every household in the capital city of 
Beijing would have a phone, as would most in Shanghai. 
Both cities recently added an eighth digit to phone numbers 
to handle the increased demand. Overall, there would be one 
phone line for every 10 Chinese. 

Such growth is roughly the equivalent of adding the capa- 
city of one of the regional Bell operating companies each 
year, and the result would nearly equal the number of wired 
lines in the United States. But with China’s enormous pop- 
ulation, the country will still be far from its goal of plugging 
“every household in every town” into a modern communi- 
cations system. So China is going wireless, using technologies 
such as cellular phones and pagers to bridge the distances 
and economics that costly, time-consuming wiring projects 
cannot. “They just can’t get wire into the ground fast 
enough,” says Bill Frezza, a telecommunications consultant 
whose clients include many leading wireless companies. 
“Wireless is the only way to keep up with China’s growing de- 
mand for basic communication services.” 

Indeed, many of the same wireless technologies that are 
viewed as portable conveniences in North America and Eu- 
rope are playing a more fundamental role in connecting 
China. Like some other developing nations, China is using 
radio services such as cellular and paging networks for what 
are loosely known as “wireless local loops"— wireless systems 
designed to serve fixed locations or limited areas, often in 
lieu of wired lines, rather than to serve widely roaming users. 


These wireless loops 
can be set up far faster 
than a wired system 
covering the same ter- 
ritory, and thanks to 
continually dropping 
technology costs, 
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EVEN IN BIG cities like 
Beijing and Shanghai, 
most residents don’t 
have phone service. 
And getting wired for 
telephone service isn't 


always easy, according 
to one survey of phone 
subscribers recently 
reported by the Beijing 
Evening News. Some of 
the more eyebrow-rais- 
ing results: 


they're now cheaper, 
too. In 1995, the cost 
of a wireless local loop 
dropped below that 

of copper phone lines 
for the first time, 
according to market re- 
searcher Herschel 
Shosteck Associates. 


e 71.8% paid more than 
$600 to have phone ser- 
vice installed. 

° 17.5% gave "gifts" to 
workers or officials for 
phone installation. 

* 46% waited longer than 
90 days for service after 


Even with this simultaneous 
expansion of wireless and wired 
systems, many Chinese will still 
be without basic communications 
as the millennium passes. It may 
be 2010 or beyond— some say well 
beyond— before China has a com- 
munications infrastructure that's 
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China is investing adequate by Western standards. paying the fee. 
heavily in setting up And there are familiar (to indus- e 48.5% thought their 
nationwide wireless ser- ^ trialized nations, at least) pitfalls bills didn't agree with 
vices as well. along the way. Already in China, calls they made. 


Motorola and Eric- 
sson recently finished connecting China's many analog 


* 85.7% got no answer in 
response to inquiries 


hackers, vandals, counterfeiters, 
and scam artists are working on 


and digital cellular phone networks, spanning the country's 
26 mainland provinces. Linked, they now represent the 
largest cellular network in the world, offering automatic 
roaming capabilities across the country. With only a little 
more than 3 million customers, the network is underuti- 
lized, but cellular use in China is rising fast. It's expected 
to hit 13 million subscribers by the end of the decade. 

Paging systems hold even more promise in China, es- 
pecially with the advent of low-cost messaging (display) 
pagers and two-way networks. The Ministry of Posts and 
Telecommunications recently adopted Motorola's high- 
speed Flex system as China's national paging standard, 
which should substantially lower costs and increase mes- 
saging capacity even further in the years ahead. 

Many Chinese are not waiting. Some 30 million al- 
ready use pagers, and while most are 
simple numeric pagers, many Chinese 
have developed formal or informal codes 
to communicate messages rather than 
phone numbers (since many don't have 
phones anyway). Though the extent of 
this practice is not known for certain, 
millions of families, teenagers, and busi- 
nesses are believed to communicate this 
way. A code such as “125” might tell a 
husband to bring home bread from the 
market, for example, while a longer code 
might pinpoint a pickup address for a 
package delivery worker. Some busi- 
nesses rely on this system extensively 
enough to create code books for their 
workers. Between the new systems and 
the old, China is expected to have 70 
million pager users by 2000. 
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beating the systems being put in about their bills. 
place. (The price of getting caught 

is high, however; four men con- 

victed of sabotaging telecommunications facilities were 
recently given death sentences in a Sichuan court.) 

But to be fair, China is playing catch-up on an unprece- 
dented scale in attempting to link a population more than 
four times that of the United States—and there is reason 
to believe the brisk pace of progress will continue and per- 
haps accelerate. The cost of most communications tech- 
nologies continues to fall. Meanwhile, Chinese incomes 
are rising. Average wages among urban workers rose 104 
percent between 1990 and 1994, according to Euromoni- 
tor, and rural wages increased 62 percent for the same pe- 
riod. And a growing appetite for electronics has been one 

of the results, the group reports. 

Computer sales are up, too, but there 
are serious doubts as to whether PCs will 
be the mass-market communication 
tools in China they are in the rest of a 
world that is in the throes of e-mail and 
Web mania. The Ministry of Electronics 
Industry (MEI) predicts another 50-plus 
percent increase in PC sales, bringing 
the total number in use to about 4.5 mil- 
lion by year's end. Many are 486 systems 
from the United States and other parts 
of Asia, but nearly half are made in 
China. À growing number are expected 
to come with high-speed modems. Ап- 
nual PC sales could jump to 8 million 
by 2000, according to the MEI, with the 
majority going into homes. 

But at the same time, China is plac- 
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ing severe restrictions on the flow of information between 
computers—and particularly between Chinese PCs and 
those outside its borders via the Internet. [See *Reining 
in the Net,” Science & Technology Newsfront, this 
issue.] That could dampen any widespread enthusiasm for 
e-mail and the Web. 

Moreover, while eagerly buying foreign technology and 
encouraging investment in manufacturing plants, China 
does not currently permit foreign companies to own or 
operate communication networks, even on a joint-venture 
basis. That's left to government entities such as MPT, MEI, 
and Unicom, which is comprised of a group of Chinese 
ministries. "The communication systems in China will 
reflect the politics of the Communist Party," says Rutgers' 
Mueller. "There's nothing inherently democratic about 
the technology." 

Still, many question the Chinese government's ability 
to unleash the forces of modern, international communi- 
cations technology and simultaneously keep a tight leash 
on who's saying what to whom. "The Chinese govern- 
ment can and will try to control the flow of information 
and ideas, but whether or not it can pull it off is another 
matter," says Gary T. Marx, a professor of sociology at the 
University of Colorado in Boulder, who recently spent a 
month in China as part of a 
study on technology 
across national and 
political borders. 
"It's a little like 
letting the ge- 
nie out of 
the bottle." 

Despite 
what it per- 
ceives as 
the risks of a 
more open 
society, China 
is pressing a- 
head with its com- 
munications overhaul. 
As in Russia—though 
maybe with fewer immediate conse- 
quences—the urgent need for economic 
development seems to play at least as big 
a role in decisionmaking as does ideol- 
ogy. And the rapid pace of technological 
change is prompting China not only to 
expand or revamp its basic communica- 
tion systems, but also to leap straight to 
the cutting edge whenever possible. 

Though still under construction, 
CERnet already links more than 100 uni- 
versities with a high-speed data network. 
By 2000, China hopes to have all univer- 
sities and many secondary and elementary 


[Hello!] 


78 


Modern 
communication 
systems in 
China could 
“let the genie out 
of the bottle.” 


schools connected to CERnet. More than 100 research 
institutes are now linked by the China Academic Science 
Network, or CASnet. ChinaNet, the commercial Internet 
service operated by the МРТ, is in the process of moving 
beyond Beijing and Shanghai with a new 31-city, high- 
speed nationwide network. Other Internet service pro- 
viders are sprouting throughout the country. Last 
January, U.S. Sprint signed a multimillion-dollar contract 
with the Jiangsu Provincial Data Telecommunications 
Bureau to connect 10,000 users to the Internet in the 
province’s 11 major cities. 

China is experimenting, too. In Shanghai, a prototype 
broadband network developed with IBM is using fiber-op- 
tic lines to provide videoconferencing and video-on-demand 
services to select government buildings. The service may 
soon be extended to local families. A similar effort is 
underway in Guangzhou, the capital of the Guangdong 
province, where a pilot multimedia network using tech- 
nology from Digital Equipment Corp. will offer a myriad 
of services, from karaoke to remote education, to more 
than 2 million families by 2000. Beijing has a comparable 
project in the works. 

As they have elsewhere, computer networks in China 
are beginning to help manage many of the more mun- 
dane details of society as well. One new network oper- 
ated by the Ministry of Labor tracks the flow of transient 
farm workers (all 30 million of them) between rural and 
urban areas. Another network links China’s 1,000 state- 


» owned granaries. Still another is being constructed 


. now to link 2,300 postal offices and their 2,200 auto- 
© mated teller machines in 50 cities. 

For all of its willingness to experiment and invest, 
and for all of its present and projected growth in 
communications systems, China still faces a daunt- 
ing task. The vast majority of the money and effort 
is going into the country's largest urban centers and 

prosperous coastal areas, targeting roughly a fifth of 
its citizens—or a population nearly equal 
to that of the entire United States. Find- 
ing the resources and technologies to 
reach the other, more rural, and gener- 
ally poorer 80 percent of this vast popu- 
lation is "a staggering challenge," notes 
Mike Maloney, senior director of market- 
ing and strategic planning with Moto- 
rola's Advanced Messaging Group. 

Eventually, some combination of 
wired and wireless technologies—inclu- 
ding satellite services, which are today 
primarily focused on delivering television 
and radio broadcasts—will no doubt 
span these economic and geographic 
distances. For the Chinese people, and 
all who'd like to communicate more 
freely with them, that day can't come 
soon enough. <> 
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Baring its fangs, China unleashed 
surface-to-air missiles during air and 
naval exercises last March 
designed to intimidate Taiwan. 


HILN 32SHJJ3C ПРЕ Л еы 


THE SMOKE CURLS toward the ceiling 
as the ‘Taiwanese scholar savors his cig- 
arette. He smokes the tobacco with the 
slow pleasure of a man who has narrow- 
ly escaped his greatest fear—at least for 
the time being. 


“The people of Taiwan feel a sense of elation now that 
China’s missile tests have failed to intimidate us and 
have caused them to lose face,” says Professor Chong- 
Pin Lin, director of graduate studies in political 
science at the National Sun Yat-sen University in the 
southern Taiwan port city of Kaohsiung. 


By Mark Farmer 


WHOAG 


Lin glances westward toward the mainland, draws hard on the cig- 
arette, and exhales slowly. “But while we made it through this crisis, 
all the Taiwanese people know we face a lose-lose situation. We are 
already feeling the adverse economic consequences of China’s actions 
—and we all know that someday China will attempt to force the uni- 
fication of the People’s Republic of China and Taiwan.” 

China is back on the world scene after kowtowing to the West for 
the last 150 years—back with the goal of being the largest economy 
on the planet. Coupled with China’s growing economic power is 
a deep and long-held desire to become the strongest military force 
in Asia. But does China have the technological muscle to make its 
ambitions come true? Is Taiwan—which China views as a wayward 
province that must come back into the fold—the only target? 

And as China’s military continues to modernize, is a conflict with 
the United States inevitable? 

Until the missile-rattling last March with Taiwan, most people dis- 
missed China as a backward nation, militarily inept and not worthy 
of concern. More than 3 million people serve the People’s Liberation 
Army (PLA), which includes an army, a navy, and an air force. The 
PLA is equipped with a peculiar mix of semi-high-tech, home-grown 
missiles; high-performance aircraft purchased elsewhere, often from 
Russia; and thousands of obsolete planes, tanks, ships, and submarines. 

But perhaps China’s best weapon is ambiguity. A thriving culture 
of secrecy befuddles any potential adversaries—leaving them to won- 
der if perhaps they are missing something. | 

Evaluating the capability of China’s military forces is therefore pro- 
blematic at best. “Few people are in a position to make a clear as- 
sessment of the situation,” says Jonathan Pollack, senior advisor on 
international policy and senior specialist on Asian security affairs at the 
Rand Corp., a well-known think-tank. 

But China watchers do now realize that the muscle behind any pos- 
sible action against Taiwan is the PLA’s missile force. The PLA 
is suspected of having hundreds of short- and medium- 
range missiles capable of striking the island. Many 
of these missiles are of the mobile and accurate 
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Mobile missiles are concentrated on coast. _ 
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HOW PEOPLE’S REPUBLIC OF CHINA MILITARY FORCES MIGHT SEIZE TAIWAN BY FORCE 
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A naval blockade of Taiwan begins as Chi- Missiles slam into uninhabited areas of Taiwan Hundreds of missiles target airfields and 
nese surface ships arrive. Su-275 turn back in an intimidation ploy. Amphibious forces other military installations. Taiwanese forces 
commercial airline flights. The U.S. Navy seize small, nearby islands, installing surface- are overwhelmed. Taiwan capitulates when 
approaches the exclusion zone. to-air missiles. the U.S. doesn't intervene. 
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CHINA'S KEY WEAPONS 
€» Nanjing Е ш | 
China’s wild card, the Hong 7 is a mod- 
ern, supersonic bomber. Its range and 

| А » ET speed are unknown, as are its numbers 
4 Ас s т“ дш" Eo and the weapons it carries. 


E erra. c 3 = 


The mobile Dongfeng 15 has a 375-mile : 
range and can be used against moving 
targets. It has nuclear capability. Num- 

ber deployed: unknown. 


| | П z The Russian-built Su-27 15 an all-wea- 
r eem A se =: £ -— a ther fighter with a speed of Mach 2.3 | 

| iL aT T and a range of about 2,000 miles. It car- | 
ries air-to-air missiles. China has 72. 


The nuclear-powered submarine fleet 

consists of six Han-class attack boats, [ 
and two Xia-class boats with — 
12 nuclear missiles each. 


aise Headquarters of naval fleets 


> Air base 


»- Bomber base and nuclear stockpile storage Tivos ТЕА ill- and IV-class frigates 
DF mobile. les carry surface-to-surface 

2 Е с ү: ree EE Е TT а missiles, Top speed is 26 knots. | 
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lly Nuclear weapon research or production site In a blockade of Taiwan, China would rely | 


| F A Case Be leis | Poet Y E | heavily on its fleet of 17 fast Luda- 
Ө Nuclear weapon material production site mee ee — 4. Class destroyers, with both surface- | 

е Co = ——— — Е T^ to-surface and surface-to air-missiles. | — 
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Expanding the Nuclear Threat 


CHINA'S SHORT-RANGE 
missile capacity strikes 
justifiable fear in its 
neighbors, but the 
country’s arsenal of in- 
tercontinental ballistic 
missiles (ICBMs) armed 
with nuclear warheads 
fosters global unease. 
Most experts agree that 
China possesses at least 
four or as many as 15 
Dongfeng 5 long-range 
missiles capable of 
reaching the United 
States. Intelligence of- 
ficials believe China is 
seeking to expand its 
ICBM capability quickly 
by purchasing 55-18 
missiles from Russia or 
Ukraine. While such a 


sale would violate exis- 
ting treaty accords, 
much of the arms traffic 
from Russia to China re- 
portedly occurs outside 
official channels. 


1,100-mile-range DF-21 and DF-25, 
the 375-mile-range DF-15, and the 
very-short-range DF-11. Making 
matters worse is the feeling that 
the defense against these missiles 
is suspect. Some U.S. Defense 
Department officials have charged 
that the Patriot missile defense 
system recently sold to Taiwan can- 
not intercept DF-15 warheads with 
any certainty. Unlike Iraqi Scuds 
in the Gulf War, the DF-15 war- 
head does not remain attached to 
the missile body during its flight, 
making it a smaller, harder-to-hit 
target. And the exact location of 


all these missiles may be hard to determine as the PLA 
makes liberal use of caves and steep valleys. 

Burdened by an antiquated air force, China relies on its 
missiles to be the country’s weapons of influence. “They 
see missiles as having political, psychological, and maybe 
military advantages because at this point Taiwan doesn’t 
have any way of defending itself against this type of 
attack,” says Pollack. “The Chinese feel confident in the 
capabilities and accuracy of their missile systems. If 

the decision is made to apply force, missiles would be a 
central portion of that strategy.” 

China has been less adept at developing other high-tech 
weapons. Several aircraft programs are far behind sche- 
dule: the supersonic, swing-wing Hong-7 tactical bomber; 
the F-8IIM derived from the МІС-21; and the Chengdu 
J-10 lightweight fighter being developed in conjunction 
with Israel and Russia. 

Given its domestic production problems, China looks 
abroad for many of its weapons. From Russia comes 48 
Sukhoi Su-27 long-range fighters that join a group of 24 
bought in 1992. A possible coproduction deal with Russia 
for the Su-27, a small number of MiG-31 interceptors, 
and power plants for the Hong-7 and J-10 planes is rumor- 


ed to be in the works. 


Estimating China’s military spending is even more 
difficult than evaluating its military intentions. “Depend- 
ing upon what assumptions you hold, Chinese defense 
spending ranges from $14 billion to $45 billion a year,” says 
Richard A Bitzinger, a defense consultant. 

Of all China's military services, its army is the most ill- 
equipped, with the exception of the artillery and rocket 
forces. Many ground troops use rifles made 40 years ago. 
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Tanks and armored personnel carriers are comparable in 
quality to those of other Asian countries in the region. 
The army has no night-fighting capability to speak of and 
lacks proper protective gear for nuclear, biological, and 
chemical warfare. It is also woefully lacking in information- 
processing capabilities, as is the PLA in general. 

China’s navy is currently a coastal service, though the 
desire exists for it to become a deep-water power—an 
aircraft carrier is on the military’s shopping list. In a future 
showdown with Taiwan, the navy would blockade the 
island—a mission within its capabilities. An obsolete sub- 
marine force is slowly being replaced by Chinese-made 
Han nuclear-powered attack submarines that join two Xia- 
class nuclear-powered ballistic missile subs. 

The Chinese also are negotiating with Russia to copro- 
duce advanced Kilo-class conventionally powered attack 
submarines. New destroyers and frigates are equipped 
with Western electronics. Surface-to-air missiles and heli- 
copters are being bought as money allows. The navy is 
already armed to the teeth with indigenous anti-ship cruise 
missiles, some of which are supersonic and can keep the 
U.S. Navy at arm's length. 

The modernization of the PLA won't happen overnight. 
China isn't expected to field a force capable of achieving 
its goals until the year 2010. 

But what are its goals? 

“China wants to be treated as a Great Power,” says 
Bitzinger. "It sees the U.S. as an interloper in Asia." 

The foremost goal in China's long-term strategy is to 
force re-unification with Taiwan and solidify its island 
holdings in the South China Sea. "This goal is not nego- 
tiable," says Lin, author of China's Nuclear Weapons 
Strategy and Chinese Military Modernization. "For the time 
being, Beijing prefers a bloodless victory using economic 
and psychological pressure. They don't want physical 
devastation. They want the goose to still be able to lay the 
golden egg." 

Additionally, the potentially oil-rich Paracel and Spratly 
[slands—claimed by Vietnam—are seen by China as 
being natural extensions of its mainland. “China wants to 
ensure its access to the great wealth of the sea," says Lin. 

Most experts agree that China's territorial aspirations 
extend northward to Siberia as well, a not-so-far-fetched 
notion if a weakened Moscow is unable to maintain its so- 
vereignty over the area. The Chinese are very quiet about 
these plans because Russia supplies arms. 

Aging leaders, growing ambition, and a need to settle old 
grievances make China a future source of instability. 

“The West must pursue a two-track policy of near-term 
containment and long-term engagement," says Lin. "In 
the Chinese mind, 30 years is nothing. The People's 
Liberation Army knows that it is a backward force and that 
it will take time to modernize." 

Lin pauses to exhale another cloud of smoke. "But al- 
ways remember that a large backward force can still beat 
up a small backward force." Фф 


Booklets and catalogs listed 
below provide reliable informa- 
tion and specifications to help 
you in planning the purchase of a 
variety of products or services 
offered by these dependable 
companies. 


ELECTRONICS 
1. Cambridge Soundworks' 
catalog has specials on systems 


and components from Philips, 


Pioneer, Denon, and Cambridge 


Soundworks, including complete : 


Dolby Surround systems starting 
at only $999. Free. 

2. Nintendo For more 
information, visit Nintendo’s 


Web site at www.nintendo.com. 


HOME IMPROVEMENT| 


3. Genie Garage Door Opener 
Safety and Maintenance 
Guide A valuable brochure to 
teach your family about garage 


door safety and the ins and outs 
of garage-door and garage-door- 
opener maintenance. Free. 

4. Gutter Alternative A two- 
color brochure from Rainhandler 
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patented alternative to gutters, It 
gently disperses the rain from the 


_ roof of your house. There are no 


downspourts, no clogging, no 
cleaning, and no trenching. It's 
made of rugged aluminum that is 
virtually invisible on your home. 
Free. 

5. Wood Beautiful Minwax 
presents its all new 1996 Wood 
Beautiful magazine. Wood 
Beautiful contains 36 pages filled 
with exciting home improvement 
projects, decorating ideas, and 
expert tips and techniques 
designed to help you bring the 
beauty of wood into your own 


|! home. Free. The Thompson- 


Minwax Company. 

6. The New Kreepy Krauly 
automatically cleans your in- 
ground swimming pool, eliminat- 
ing hand-vacuuming. Five-year 
limited warranty, three years 


wear-and-tear coverage. Money- 


| back guarantee. Kreepy Krauly 


USA Inc. Free color brochure. 
7. The Complete Guide to 
Roof Windows and Skylights 
Create light-filled spacious 
interiors in new home and 
remodeling projects with Velux 
Roof Windows and Skylights. 
Full-color guide is filled with 
design ideas to brighten every 


room in your home with natural 


' light. Write or call toll-free 1-800- 


283-2831. Free 


Please send me the items 
circled below: 


Offer expires October 1, 1996 


1. Free 7.Free 13. Free POPULAR SCIENCE, : 
2. N/A 8.Free 14.Free Р.О. Box 5018, : 
3. Кее 9. Еее 15. Free Pittsfield, МА 01203-5018 : 
4. Free 10. Еее 16. Free Allow 6-8 weeks for : 
5. Free 11.Ргее 17. $1.00 delivery : 
6. Free 12. Free Enclosed is ; 

$_ priced items ; 

$ $1.00 ship. & handling : 
Popular Science August 1996 $ intel roni Hinze : 
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8. Electrostatic Furnace/AC 
Filters by Web Products are 
high-efficiency, adjustable filters 
to improve your home's indoor 
air quality using your existing 
system. NEW...The Web “Filter 
Scent" scented foam pad will 
easily attach to any furnace filter 
to provide fresh scent throughout 
your home. Free Brochure. 

9. New Total Heating System. 
The Lennox Complete Heat 
System redefines total home 
comfort. [ts revolutionary design 
combines high-efficiency home- 
space heating with high-efficiency 
water heating. And the Lennox 
CompleteHeat has the unique 
ability to provide virtually 
unlimited hot water to meet even 
the largest family’s needs. The 
CompleteHeat is the latest 
innovation from Lennox, the 
leading name in home comfort 
for almost 100 years. Free color 


brochure. 


PERSONAL CARE 


10. Sensonic Plaque 
Removal Instrument by 
Teledyne Water Pik removes 
plaque and reduces stain through 
sonic technology with 30,000 
gentle brush strokes a minute. 
Turn your favorite toothpaste into 
a bubbling foam that penetrates 


hard-to-reach places. Free. 


Please send check or 
money order to: 


ad PRODUCT INFORMATIO 


11. Caverject Impotence can 
be successfully treated in almost 
all cases. Send for a confidential 
Information Kit from Pharmacia 
& Upjohn Inc. to find out more. 
1-800-867-7039. Free 


RECREATION 


11. Tigershark Check out 
the exciting 1996 lineup of 


Tigershark Personal Watercraft. 
This colorful brochure provides 
detailed information on all the 
sharks, from the luxurious Monte 
Carlos to the hot new Daytonas 
and value-packed Montegos. Call 
1-800-5-T-SHARK. Free. 

12. Colorado The best skiing is 
also the easiest to get to. Call today 
for your free Winter Guide to Colo- 


rado. 1-800-COLORADO, ext. 135 


13. One of the world’s 
leading PC manufacturers, 
AST develops products from note- 
books and desktops to servers under 
the Advantage!, Ascentia, Bravo, 
Premia, and Manhattan brand 
names. 1-800-876-4AST. Free. 
14. Datastorm Discover the 
world’s best-selling integrated fax 
and data communications 
software. The solution to get 


totally connected. Free. 


15. The 1996 Mitsubishi 
Galant The two of you will be 
very happy together. For the 
dealer nearest you or fora free 
brochure, call 1-800-55-MITSU. 


TECHNOLOGY PRODUCTS 
17.The Sharper Image 


America's favorite catalog for 


the latest technology, new 
original products, and unique 
gifts. Only $1.00. 
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Why are all snowflakes different 
and how do they get six sides? 
Brandon L. Verbrugge 


bly @iastate.edu 


SNOWFLAKES 
В can take a variety 
of forms, ranging 
P from pencil- 
B shaped hexagonal 
columns to lacy, 
six-pointed stars. А 
typical snowflake 
begins life as a 
dust particle or air- 


A brilliant fractal 
snowflake. 


EDITED BY CECILIA WESSNER 


From the Land ofthe 
Sleeping Giant 


CHINA, SO DISTANT from our own 
country, is often shrouded in mystery. 
The following offers some insight into 
this vast and enigmatic land. 
—compiled by William Thieriot 


There are about 14,190 people per 
square mile on the island of Hong 
Kong. For mainland China and the 
United States, those numbers are 
322 and 69, respectively. 


China has 1 doctor per 637 people. In 
1949, the country had 1 doctor per 
27,000 people. 


In Beijing, vehicles with engines 
smaller than 1.0 liter with license 
plates that begin with an odd number 
can only be driven on odd-numbered 
days; the reverse is true for vehicles 
with even-numbered plates. 


Оп January 24, 1556, 830,000 people 
died in the world's deadliest earth- 
quake, in China's Shanxi province. 


оном wIHOTSTO да AHA DITI 


There are about 300 million bicycles 
in use in China. 


i borne impurity that snags passing 

{ water molecules. As these water mol- 
i ecules freeze to form ice crystals, 

i ; 

; they settle into a hexagonal arrange- 

$ ment that gives the snowflake a ten- 


There are 1.8 million motor vehicles 
currently in use in China; for the U.S., 
that figure is 143 million. If China's rivers were tapped, the 


country could supply 10 percent of 


dency to grow in six directions. 

The ultimate shape and size of 
the snowflake depends on the tem- 
perature and humidity inside the 
cloud where it forms, and on its rate 
of descent. For any two snowflakes 
to be identical, they would have to 
encounter exactly the same condi- 
tions as they fall to the ground. 
With each flake containing about a 
billion billion water molecules, the 
number of possible shapes they can 
form is mind-boggling. 

Nevertheless, in 1986, scientist 
Nancy Knight of the National Cen- 
ter for Atmospheric Research pho- 
tographed two “virtually identical” 
snowflakes collected by an airplane 
flying through clouds above Wiscon- 
sin. Maybe the look-alikes experi- 
enced identical atmospheric con- 
ditions during their formation. But 
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China's oil reserves, second in size 
only to Saudi Arabia's, are estimated 
at 147 billion barrels. 


China has 40 cities with populations of 
more than 1 million. India comes in 
second with 18 such cities. 


In 1949, it was estimated that 20 per- 
cent of China's population was liter- 
ate. In 1990, China had a literacy rate 
of 78 percent. 


In 1949, China had about 50,000 
miles of roads. Now there are approxi- 
mately 639,000 miles of roads. 


In 1949, the life expectancy in China 
was 45 years. The current life ex- 
pectancy is 68 years for men and 71 
years for women. 


the world's hydroelectric power. 


Sericulture, the production of raw silk 
by raising silkworms, originated in 
China, possibly as early as the 3rd 
millennium B.C. 


China is the world's leading coal pro- 
ducer. In 1988, the country produced 
1,069,240,000 tons of coal. 


‘In 1995, China imported $45.6 bil- 
lion worth of fertilizer from the U.S. 
That same year, the country exported 
$3.2 billion worth of toys to the U.S. 


The Beijing subway is about 26 miles 
long and carries 1.46 million passen- 
gers a day. The New York City subway 
system is 656 miles long and carries 
3.6 million passengers daily. 
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pounds in its lifetime, a set of four 
tires loses a total of about 20 
pounds, or 0.0005 pounds per mile. 
If 25,000 four-wheeled vehicles 
travel on a road in one day, then 
12.5 pounds of rubber wears away 
per mile of road, or one-fifth to one- 


more likely, the two flakes have tiny | late enough to be noticeable. 
differences that can't be seen in the Serumgard gives the following 
scientist's photograph. mathematical estimate for the 
amount of rubber that can accrue 
as a result of worn tires: The aver- 
age tire lasts about 40,000 miles, 
and assuming each tire loses 5 


Does light have mass? 
Mike Metheny 
via e-mail 
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NO, IT DOESN'T. A quantum or par- 
ticlelike subunit of light is called a 
photon. The only other massless 
particles, in theory, are neutrinos. 


Why do planetary bodies rotate? 
Rowan Lubke 
Grahamstown, South Africa 


CTX...5 WAYS BETTER 
THAN ORDINARY RIDERS! 


The CTX is the first machine to combine Aerobics... 
Stretching. ..and Muscle Conditioning in ONE easy-to-use 
machine. It's design is so advanced, it's patent-pending, for a 
workout that's five ways better than ordinary riders. 


trying to be silly, but that's it. Every- 1. BETTER WORKOUT. CTX combines... Aerobics to burn 

thing in the universe rotates, or it — ? calories and strengthen your heart. Stretching to increase your 

would collapse into a big lump." | AS LOW AS YT | flexibility. And Muscle Conditioning to shape and tone your body 
psc ik i 95* _ Ж | for a workout that's more complete than any ordinary rider. 

How this all began, exactly, is not $20; e С Ҹ | | 

clear. But somehow when the рп- 2. BURN MORE CALORIES. Combining aerobics with 


WITH THE Иж ( 
mordial dust and gases of the uni- NORDICTRACK О muscle conditioning builds more lean muscle mass and 
жк жи geter elus | raises your metabolism to burn more calories. 


CREDIT CARD — 
to toma: СЕЛА podies; They да: T^. 3. Be TR GAR hel seme 
what scientists call angular momen- xclusive overhead movements help elevate your heart to 


: | aan the target heart rate zone for better cardiovascular 
tum. “That is, they got to rotating, conditioning than ordinary riders. 
says Brink. 


4. SUPERIOR TONING. Oniy CTX has exclusive 


= muscle conditioning exercises to shape and tone your 
body. The unique overhead press and pulldown movements 
exercise your arms, shoulders, chest, back and even your abs 
for a more attractive upper-body. Plus, ONLY CTX has a leg 

curl and leg press exercise to work the glutes, thighs, 
hamstrings and calves to shape and tone your legs. 


9. МОВЕ VARIETY. Unlike ordinary riders — | 
with only one motion — CTX eliminates boredom | 
. from your workout with three pressing, pulling 

and exclusive overhead movements. 


Call today and discover CTX for yourself: the 
newest way from NordicTrack to get a better workout, and 
Its, than on any ordinary rider. 


SIMPLY, “BECAUSE they got started 
at one time," says G.O. Brink, a pro- 
fessor of physics and astronomy at 
the University of Buffalo. “I’m not 


Whentires wear down, where does 
the rubber go? 


James Miklasevich 
tmhq0ga@prodigy.com 


THE AVERAGE new tire weighs 
about 25 pounds and the average 
used tire weighs about 20 pounds. 
Thus, each tire loses around five 
pounds, or 20 percent of its weight, 
during use, according to John Ser- 


umgard of the Scrap Tire Manage- EXT 
ment Council. Some of the missing 1- 800 -230 -3946 GP6H6 
rubber evaporates into the air as d [ ><: Rc mmus RAE 
heat; much of the rest wears away 


S Noraigrack |! ҮЕ Send me a FREE video & brochure. 


AEROBICS № MUSCLE — M STRETCHING 


CONDITIONING 


as fine particles. These particles are | My rain fes goal is (бей от Shaping & toning С) Overall health 
then either blown away by the wind price, plus applicable shipping and sales tax. Approved edit is extended by | = Cardiovascular fitness C Musde conditioning [Weight loss 
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e. 
sige a c i ای‎ UMS ۴ | fr Vt emet UU Arche e pr oni, ا‎ 
T tl 103048 30076-9026. NordicTrack reserves to discontinue, | | 
rain. Some of these minute particles ре он рева uotis Street — City __ 
may even get compressed into the | State — Zip |— Phone( ) 
road, but it $0, {һеу don’t accumu- ©1996 NordicTrack, Inc., a CML Company • All rights reserved. | Call or send to: NordicTrack, Dept. GP6H6, 104 Peavey Road, Chaska, MN 55318 


“ learned my new skills at ame. 
Now, Гт making 
$40 an hour.” 


You can too. 


The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 


since 1926, Foley-Belsaw has been а 
world leader in training people for exciting, 
profitable new careers in high paying fields. 

Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 
FOLEY-BELSAW INSTITUTE | body for better sleep comfort! 


B Reduces uncomfortable pressure points! 


1Sieep Better On Air! 


| | Get Your Best Nights Sleep Ever 
| When YOU pee The Firmness! 


329929 


Plus Så H 


Ш Customize mattress 
firmness for each side with 
the touch of a button! 

E Unique air support cradles your entire 


V FOLEY ` 
ЖИЕП 6301 Equitable Rd. 
Since 1926 Kansas City, MO 64120-1395 


| w Please Check Only ONE of the Followina: 


| E Call now, and try it in the privacy of your 
| C Locksmithing- 12847 О Woodworking- 43598 | 


home with our No-Risk 90 Night ‘Trial! 
0 Small Engine Repair- 52724 — [ JUpholstery- 81267 —— 2 
| [1 Saw & Tool Sharpening- 21665 Vinyl Repair- 71200 


Г] VCR Repair- 62537 [ Electrician- 95115 SELECT COMFORT 
| Г] Computer Repair- 64434 C Computer Specialist- 38108 


С] TV/Satellite Dish Repair- 31309 PC Programming- 35257 Май to: Select Comfort Direct Corporation 
| Û Gunsmithing- 92334 (Networking Specialist- 39095} = 6105 Trenton Lane N., Minneapolis, MN 55442 


| єз | FREE Video and Brochure! 


luu 1-800-831-1211 


Ext. 6481 


mort Direct Corp, 1996 


Select Cn 


Build Your Business 
or Home on the 
Strength of STEEL 4: 


Dealerships Available 


== 


4 
3 


Experts agree, the potential for steel framing in today's residential construction 
market is UNLIMITED. Join Tri-Steel, now celebrating our 20th YEAR as 
the industry leader. Visit us or attend an 8-hour seminar in Denton. 


Tri-Steel Hones feature: = 


| It’s easy to start with: 

* No Franchise Fees * Pre-engineered for Simple 

| * Full Training and Support Bolt-together Construction 

| * Hands-On Workshops ¢ Unmatched Protection from Fire, 
¢ Construction Assistance Winds, Earthquakes and Termites 
* Low, Refundable Investments * Energy Efficient 9” R-30 Insulation 
* Technical & Sales Assistance * Recycled Steel that Saves Our Trees 
* Residential and Commercial * 100 Std. Models or Custom Designs 
* Unrestricted Territories * Clearspan Interiors & Vesatility 


Ф Мисһ, Мисһ Моге | | Call Now for 4 FREE info | | 


"eue Packet or $9.95 ЖАШ. 
1-800-TRI-STEEL — FiStee! 


(800) 874-7833 or (817)497-7070 
Fax: (817)497-7497 
ae E-Mail: tristeel@centuryinter.net 
| 5400 S. Stemmons Frwy. Denton, TX 76205 


ES E OPE SSS SS pi a aaa rcm a a 


fourth of a pound per 10 feet of 
road per day. 

The Scrap Tire Management 
Council also estimates that 3.3 
million tons of scrap tires are dis- 
carded each year. 


Are there any particles that travel 
faster than light? 
Todd Osmera 
South Fork, Colo. 


PROBABLY NOT. There is, however, 
a hypothetical faster-than-light par- 
ticle called a tachyon [see FYI, July]. 
In electromagnetic theory, particles 
traveling faster than the speed of 
light would emit light, an effect 
called Cherenkov radiation. But ef- 
forts to detect tachyons by looking 
for Cherenkov radiation have not 
been successful. 


What exactly is mad cow disease? 
Elaine Wells 
Montclair, М.). 


FORMALLY called bovine spongi- 
form encephalopathy (BSE), mad 
cow disease is the common name 
of a fatal illness afflicting many 
cattle in the United Kingdom. As a 
precaution against the spread of the 
disease, more than four million cat- 
tle may be destroyed in the U.K. 
during the next five years. 

The term bovine means related 
to cattle; encephalopathy, rooted in 
Greek, means brain disease; and 
spongiform, literally translated, 
means in the form of a sponge. In 
BSE, the brain of a cow stricken by 
the disease ends up looking like a 
sponge—that is, full of holes. 

The term mad cow disease 
comes from the strange behavior 
and odd staggering gait of affected 
cattle. The sick animal loses its 
sense of balance and stumbles 
around in circles, making it appear 
crazy. From 200 to 300 British cattle 
are reported to be stricken with the 
disease each month. 

BSE is closely related to a cen- 
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turies-old disease in sheep called GET RID OF YOUR GUTTERS: 


THEY CLOG, LEAK, FREEZE, RUST AND ROT. 


scrapie, and to some human ill- 
nesses, notably Creutzfeldt-Jakob 


| ны — Replace them with the RainhandleRs are installed on homes 
disease, abbreviated as CJD. Scien | nationwide, They can be installed 
tists believe BSE can spread when FR ANH iE | on yours in about 3 hours with a 


one animal eats the infected tissue 
of another animal. 

Scientists believe the epidemic 
among British cattle was caused by 
using the processed offal of scrapie- 
infested sheep as a supplement in 


~ | screwdriver. RainhandleR is virtually 
о есин invisible, rustproof and comes in 
needs no cleaning, | White, brown or natural aluminum. 
| it com't For more information send 
ое, parenie coupon to RainhandleR or call 
roof water intoa@ | 1-800-942-3004; or FAX 1-800-606-2028 
spray of tiny drops | or E-MAIL: Rainhandle (2 AOL.COM us 


“pL: : d the 
cattle feed. "This assumption hasn't meis eddie 
been proven, but it's reasonable," house. 
_ says Michael Harrington, a research 1 STOP CLEANING. 
biologist at the California Institute | IO ب ی‎ 
of Technology. “BSE has exploded to clean ın a фм | 
| | i nhandleR comes 
in frequency at the time when it | alee with с Gaiek 
was known that infected sheep offal blast from your | 
E а Е | arden hose- from 
Was being fed to the animals. | Ир A loval. - - 
Scientists know few of the details | i ч i 

f how BSE i d. The inf STOP WATER | Dept. #PS086 from SAVETIME CORP. i 
piai dea AME. MMC M aide DAMAGE. 2710 North Avenue, Bridgeport, CT 06604 ; 
tious agent is unknown. Not a bacte- RainhandleR in win- р Please send me your free information kit. { 
ria or a virus, it involves a poorly CURE | Name і 
understood type of protein called а helping to prevent mai i 
prion. Prions were discovered in the | к ER осли nion " - 
1980s, and no one knows yet how | otherwise lead © | ڇڪ ڪي‎ i 

water rot and leaks. , Phone ( ) 


they result in disease. 

More puzzling still, cooking con- 
taminated beef doesn’t inactivate 
the infectious agent, as it does with 
bacteria and parasites. Even when 
heated to a temperature that will 
destroy most proteins (130°C or 
266°F), prions retain their ability to 
transmit the disease. 

American agriculture and health 
experts believe the United States is 
safe from BSE, because British beef 
exports to America have been 
banned since 1989 to protect U.S. 
sheep from infection. Also, Ameri- 
can farmers don't use sheep prod- 
ucts as a supplement in cattle feed. <> 
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Not just big, but full, rich, and lifelike. It's the Bose’ Wave® radio. Small 
enough to fit just about anywhere, yet its patented acoustic waveguide 
speaker technology enables it to fill your room with high-fidelity stereo 
sound. There's a credit card-sized remote control, too. You truly have to hear 
the Wave radio to believe it. It's available directly from Bose for just $349. 


Call us toll free, and find out just how big a radio 
can really sound. HEP ` 


QUESTIONS FOR FYI? 

We answer your most frequently asked. sci- 
ence and technology questions in the Ask 

Popular Science section of FYI. Only letters 
selected. for publication. can be answered. 


Better sound through research 
E-mail: AskPopSci@aol.com 
Address: 2 Park Ave., New York NY 10016 | dE ERE | 
Fax: 212-481-8062 Ask about NIKE ERE РЕ БЕ RRR 
our interest-free 
! п : ADDRESS 
PopularScience six-month | 
зт: payment plan. CITY STATE ZIP 


Call 1-800-845-BOSE, ext. R2767 


^ 08 96 Or mail ma: Bose C. хирогайоп, Dept. CDD-R2767, The Mountain, Framingham, MA 01701-9168, or tax to 1-508-485-4577. Ask about FedEx " delivery. 
Installment payment plan уроп 15 not to be used m combination with any other offers, Price and/or payment plan are subject to change withour nonce. 
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After Years Of 
Making LoveThe 

| бате Old Way, 
| Heres An Exciting 
New Beginning. 


L^ in the best relationships, lovemaking can lose its 
excitement all too soon. That's why we've created The Better 
Sex Videotapes, hosted by nationally famous sex educator 
Dr. Judy Seifer. 

The Better Sex Videotapes show how to put fun back into 
lovemaking. They teach us not to be satisfied with "going 


through the motions," but to aim for heights of ecstasy most 
people only dream about. 
Dr. Seifer introduces three typical couples who show how to 


overcome inhibitions and make sex Iun again. They begin with 
the basics— intimacy, gentleness, and good communications. 

This series is controversial —so much so that it has been 
leatured on HBO. Yet tens of thousands have ordered Better 
Sex Videotapes. They are used in universities, and recom- 
mended by family doctors, gynecologists, 


psychologists, and sex therapists. THE 
Why isit controversia? Better SEX 


Simply because it is explicit. e 

Each and every technique is Video 
not just talked about but demon- SERIES” 
strated. Each lesson Is shown from . Over One Million Sold! - 
start to finish, in detail—preferably 

to be watched and discussed by both partners together. 

Who orders Better Sex Videotapes? Married people seeking 
to restore the sense of discovery they had when they first 
met. Sexually active young men and women who seek only 
to find new ways to satisfy the ones they love. Couples in 
their 40s, 50s, and 60s desiring to rekindle the passion of 
their younger days — often as a specially meaningful gift. 

Who else should order these tapes? Perhaps you should— 
for yourself, or for someone you love very much. 


FREE VIDEO OFFER 


All orders will receive a free 28 minute video 
The Guide To Advanced Sexual Positions. Discover even more creative ways 
to ignite intense sexual excitement and powerful feelings of intimacy. 


The Sinclair Institute, Dept 8PS4, PO Вох 8865, Chapel Hill, NC 27515 Name 


| Vol. 1: Better Sex Techniques (#9501) — | 2995 | 19.98 | | 
[29-95 | 1995 | —  ] Address 
Vol. 3: Making Sex Fun (#9504) | | : (ity 
Buy The 3-Volume Set and Save $10 (49506) 
Guide To Advanced Sexual Positions (#1225) (with Purchase) State 


| | ostage & handling | — 4.00 
Г] Bank Money Order С] Check [C] VISA [C] MasterCard [C] amex "ОЗ AT M 


To Order Toll Free Call: 1-800-955-0888 ext. 8PS4 


For fastest service with credit card orders call toll free 800-955-0888 ^: PS1 (24 Hrs/7 Days) a Express Delivery Available 


WARNIN The Better Sex Video Series 15 highly explicit and 
\! is intended for adults over the age of 2] only. 


Plain Packaging Protects Your Privacy 


Lip 


{| CERTIFY THAT | AM OVER AGE 21 | 


Carb — EX date NC orders please add 6% sales tax. Canadian Orders add U.S. $5 shipping = Tapes are VHS only m Sorry = no cash or C.0.D. 
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HCIENCEHIOWCASE 


To advertise in Popular Science Showcase call Diane Pahl at 313-730-9717 today. 


No мангу Down. 
As Low As $130/month 


Recreatives Industries, Inc. 
60 Depot otreet, Buffalo, New York 14206 
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DO YOUR OWN 
MACHINING? YES! 


The Smithy 3-in-1 lathe-mill- drili d C» 
gives you all 3 basic | | i: 
machine tools in one 
easy-to-use benchtop 
machine. Have fun, 
save money and time 
too. Thousands sold. 
For shop, business, 
home. 


Four machines to choose from iii at $895! ! Backed 
by service, training, books, videos, customer hotline. 


-800-345-6342 "77" 


- Dept. Р58 PO Box 1517 
IW. Ann Arbor, MI 48106-1517 


"Like owning a machine shop" 


Celebrate July 4th & АП Events 


` CARBIDE CANNON 


BIG BANG! $11955 


Mammoth Cannons shoot 
with terrific BANG! Have 
a bang-up time at 
events. {зев еа red 
carbide ammo. Hundreds 
of shots for few cents. All metal construction with large, 
rugged cast-iron wheels. Machined brass mechanism for easy 
| loading and firing. Authentic turn-of-century design. Hand- 
| some decor when not in use. Made in USA to last a lifetime. 
nie in 3 sizes: 9" cannon, $49.95 postpaid; 17" cannon, 
hess postpaid; 25” cannon (shown here) with rapid firing and 
cee loading, $119.95 postpaid. The larger the cannon 
the louder the bang! Carbide ammo, about 100 shots, $6.00; 
3 packs for $15.00. Send check, money order or call. Visa, 
MasterCard accepted by mail or phone. Give card number & 
expiration. Money-back guarantee. for FREE CATALOG! 


The Conestoga Co., Inc., Dept PS, PO Box 405, Bethlehem, PA 18016 


xx Call 1-800-987-BANG (2264) ** 


| FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
| ZIP CODE 


| COLLECTOR'S Armoury @2= кг, 


Own А И№оод-МГгег” 


How would you 
like to work 
from your home 
in your sweats? | 


You could if you were | 
one of the 25 million 
Americans who are 
now working out of 
their homes. Get the 
scoop on the work-at- 
home market from 
two free cassette tapes. 
There is absolutely no 
obligation. ©CBSI 


PORTABLE SAWMILL 


Over 15,000 
Sawmills 
World-Wide! 
y Баск subject 


ta changa 
eo noce 


= Saw trees up to 36" diameter 
by 21 ft. long*—on site. 


* All-products mill, kiln, and 
edger catalog: $2.00: 
Profitability booklet 
and video: 

$10.00.. 


1-800 a 3-0219 


EIGHT BRANCHES IN U.S.A. AND CANADA 


Wood-Mizer Products, Inc. 
8180 West 10th Street, Dept. E82 
Indianapolis, IN 46214-2400 


Unlimited, Low Cost, 164 ОСА» , 


-Call for FREE cassettes 
.... 1-800-343-8014, ext. 3458 


Background Music from Origi 

Recordings! Does po Karaoke 

does... 
Vocal 


AND OLD WEST REPRODUCTIONS... 


PLUS MEDIEVAL, SAMURAI AND 
WWI GIFTS & COLLECTIBLES 


Free Brochure & на Tape 
LT Sound Dept PS-1 РА 

988 LT Parkway b, 
Lithonia, ДА 30058 y ; ( < : End 
24 Hour Demo/Info Request )482-248 
When You Want Something Better Than Karaoke! 


Free Catalog 1-800-544- 3456 ext. 515 ` 


Revolutionary e EASY TO USE! 


TRIMMER/MOWER/ . 


f" 
BRUSHCUTTER | 


ON WHEELS! f „жап 

Р. س‎ mowing and| 
The DR* DR” TRIMMER/MOWER i ^ trimming around 
rolls "light as a feather" on two ense properties, 
BIG WHEELS! vacation homes, 
TRIMS far easier, better, . etc... finish-up 
more precisely than hand- mowing and trimming 
held trimmers; MOWS after riding mowers 
everything from whole on larger parcels... 


lawns (even wet!) to clearing and rough- 


tough, waist-high area maintenance 
growth with ease! | everywhere. 
CUTS BRUSH and * Easy for ane 


saplings up to 5" thick 
with optional 
blade shown 
below. 


CALL TOL AREE 
I(800)SS1-1313 


Please mail coupon below for FREE 
DETAILS about the Revolutionary 
4 DR? TRIMMER/MOWER! 
| FYES! Please rush complete FREE DETAILS of the; 
3 ! Revolutionary DR* T R/MOWER including! 
hh. | prices and specifications of Manual-, Electric- -Starting | 

^R | апа Professional Models, and "Off-Season" Savings! 


| now in effect. There's no obligation. 


EI us | | Name E Е 
4 8 Ў РЗС & 

“| hava never used a brushcutter myself as easy and | Address $ 
efficient as this combination. And believe me, being | Ici TT 7; 5 
in the business, I've tried them alll" My late Ls : 
- Jack Walden, President, Saw-Tech Industries iTo: COUNTRY HOME PRODUCTS®, Dept. 1701 | 
U.S. Govt. Purchasers GSA # GSO7F-5372A _ Meigs Road, P.O. Box 25, Vergennes, V УТ 05491] | 


EARN $200 to $750 a Week 
PART - TIME! 


Work from home doing 3D Computer Graphics | 
486 PC & Software Required 


Find allthe water you nee 
-““~ with a water well yo 
drilled yoursel 


Since 1962, thousands of gardene 
and homeowners have discoveré 
the Hydra-Drill™ secret. T h 


Pre-cut dome home kits in û variety of floor plans up 

to 3,000 sq. ft. Complete kits stort as low as $6,795. 
Attractive, easy-to-assemble, energy-efficient. $12 for 
new 100-page catalog package. Color video 510 more 


can, too. Call or write’ 
today and we'll send yo 
big, free package 
information about drillin 
your own well with tl 


AA TIMBERLINE GEODESICS | 
2015 Blake St., Berkeley, CA 94704 1-800-DOME-HOME 


Call 3RD Dimension Technologies, Inc. Hydra-Drill" y 
carry everythir 
1 (800) 535-5643 yum need f 
si : our home wat 
http://www.3dt.net/3d-art/ diens nf 
— "ез т pump 
and tank 


Make and Sell Your "Asi about 007 "How To..." video! 


Own Ornamental Call Today for FREE | 


NR 008 | Water Well Drilling 
Concrete mer | Information Package ‘Е 


Make ‘25 to ‘100 per hour 
with мо отт р | Е 


Yes. И $ really possible by making and | 

selling bright colorful Badge-A«Minit Book about Aluminum Molds | 1-800-333-7762 

buttons. Buttons are proven money- including Over 425 designs, Ask f 7506 

makers at fairs. thea markets. con- ; | or Operator 7886 

ventions. or anywhere people prices and production trade ф- F = = а xe = — nd: P 
| seras ен secrets from the world's р = Opelika, AL 36802 

кори: largest mold manufacturer. YES! Send the FREE INFORMATION PACKAGE and 
| Send for a FREE tull colm 9 | the illustrated guide HOW TO DRILL YOUR OWN WATER WELL. 
| catalog or send for a = a 

Starter Kit. only $29.95 єс а Зи А | س‎ 

plus $4 25 shipping T а ез. E cs -—— 

ilL residents add ы — dee f | = 

Вайде-А- Minit, Dept. FSA Вох 800, LaSalle, IL 61301 — € 

` CALL 1-800-223-4103 pem _ 


| Presenting... 


The DR? FIELD and 
BRUSH MOWER 
CLEARS а MAINTAINS mios fff 


55 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 


Now, at home in your spare time, 
without any previous experience, 
you can train for a money-mak- 

| Ing career...even get a Special- 

| ized Associate Degree. Call or 
send for free information on the | е 

| career field that interests you most and ov to train for it. 


World's best home 
weather station 
— only $379 
» others from $179 


Features superbly accurate: 
€ barometric pressure e 3-hr. pres- 
sure change @ indoor/outdoor hu- 
midity* è dew point* € wind 
speed/direction € indoor and out- 
door temperature € wind chill 

| temperature @ rainfall*. 

Instant ac- i Dept. APCS76S, 925 Oak C" 

cess (0: ® cur- Send free facts on how | can rune Ex bu 
rent values ® | career | have chosen. No obligation. ONE BOX ONLY. | 


tall crass, weeds, brambles: tough 
brush and saplings up to 1" thick. 


CHOPS/MULCHES most 
everything it cuts. Leaves NO 
TANGLE of brush to pick up 

like hand-held brushcutters and ff 
sicklebar mowers. Perfect for 


today's highs | ASSOCIATE IN SPECIALIZED ASSOCIATE IN SPECIALIZED ee р < 
| Lo ао: | ot PROGRAMS meadows, European-style = 
-— EN arat 1 Бе Acum e .. О 63 Mechanical Engineering Tech. woodlots, walking Y 
terday's highs | Ой Bus. Моті farce Option D в acre ey m = 
and lows @ long Û 80 Bus. Mumt—Martg Ороп Г] 66 Electronics Techno paths, or any area = 
term highs and | O 4 Computer Science O 67 Industrial Engineering Tech. | | you only want to 5 
re CAREER DIPLOMA PROGRAMS ——— — — —— ds 
lows € time/ Î O or High School. C) 27 PC Repair | T Un 
date for all highs/lows ө rain totals* for today, ШШШ, rr Ц Less month or once 
yesterday and long term € alarms, and much [оз мы RN О 94 Fitness & Nutrition | 
more. Over 100 values in all! | g ое bee olay اس نا‎ 
Versatile 4 mode serial port makes it easy i z 1 Smal Business Management. АЕ Gre ЖИН 
to record data automatically or monitor values Г] 25 Gun Repair Г 35 Travel Agent 
remotely by phone, modem or radio link. 1 > 0 Gi Day Cre ы тоес 
Patented design makes this complete а bec линин MEN il 
mad a. р чув to alan m | . 19 онен! Bartending E 39 Мей слово | "T 
simple to use. Informative, educational, and fun. ا‎ 
The ULTIMETER 2000 isa great value too, | | | E essere анма |) Please mail this coup n TOD AY for complete m: к 
only $379 + shp'g. (*Optional LJ 59 Catering/Gourmet Cooking Computer Programming Lovan. pa specifications of Manual- and ELEC- | 
Call or write for free brochures i ао Specialist py St Qui 3 i TRIC STARTING Models, and "Off-Season" шр 
1-800-US A-PEET ee, 5 36 Visual Сы now in effect. There is no obligation. | 
3 | | | | | "Рог personal enrichment тн | Nane k 
| or 908-531-4615 FAX: 908-517-0669 lites iin m PSC ; 
PEET BROS COMPANY . | | Address м | | Cit 
1308-008P Doris Ave., Ocean; NJ 07112 [City/State — 3 à^ 3 à à 7p | о COUNTRY HOME PRODUCTS”, Dept ПОЕ $ 
Phone ( ) -J b Meigs Road, PO. Box 25, Vergennes, 05491 A 


THE BEST BUYS IN SPIRAL STAIR KITS! 


VICTORIAN 


11 -Riser Kit FOB, 
Broomall, PA 


| Diameters зё" to 7'0" 
| *Kits or Welded Units 


*Diameters 4'0” to 6'0" 
*All Oak Construction 


| *All kits available in any floor-to-floor height and BOCA/UBC code models. 
Call or Write for Free 32 Page Color Catalog: 


SAFE, EASY-TO-ASSEMBLE KITS 


Metal kits in stock for immediate shipping or pick- up! 
SHOWROOM/WAREHOUSE LOCATIONS IN: 


M Broomall, PA 
Pomona, CA 
Sarasota, FL 
Houston, TX 
Chicago, IL 
Stamford, CT 


(610) 544-7100 
(909) 598-5766 
(941) 923-1479 
(713) 789-0648 
(708) 952-9010 
(203) 325-8466 


From the Leading Manufacturer 


of Spiral Stair Kits" 


continued from pg.99 
SCIENCE & CHEMISTRY 


Dept. Р586, 
Name 
Address 


City State 


TOOLS & MACHINERY 


Toll Free: 800-523-7427 Ext. P586 


Zip 


MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


*Diameters 4'0” to 6'0” 
* Weight Saving Cast Aluminum 
Made in the U.S.A. 


The Iron Shop, 


PO Box 547, 400 Reed Rd., Broomall, PA 19008 


@1995 The гоп Shop 


WATER PURIFICATION 


NASAL DECONGESTANT #64. 375 COUNT. 
Laboratory equipment, chemicals. Industrial 
Chemical & Scientific, 11722 Charles Street, 
Houston, TX 77041. (713)466-8776. 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


SPORTING GOODS 


[ALSO GAS / ELECTRIC: 
s Motorized Folding Bikes 
= Molorized Skateboards 
» Ga-Peds @/ Scooters 
‘Bicycles Enginas 
For Sales Package sand $2.00 ie Ж. 
(Credit Card Phone Orders abso астро” TRUM 
FIVE FLAGS DISTRIBUTING ще. 
7621 Pina Forest Road dez E 
Pensacola, FL 32526 


904) 941-2080 


SATELLITE PUBLICATIONS 


IF IT'8 IN ORBIT- IT'S IN SATELLITE TIMES 
MAGAZINE. Check Out ST On The Internet at: 
http://www.grove.net 
Or Cal: USA and Canada: 1-800-438-8155. 
Elsewhere: 01-704-837-9200, For Your FREE 
96 Page Copy of SATELLITE TIMES MAG- 

AZINE. 


` STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SH96, Box 982F, To- 
ronto, Canada M4'Y2N39. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


SWIMMING POOLS 


SWIMMING POOL KITS. IN-GROUND, ON- 


GROUND. FACTORY DIRECT. ALSO, DIS- | 


COUNT PRICES ON POOL 
(501)239-8295. 


EQUIPMENT. 


4" Metal Cutting Lathe $132.40. Taig, 12419 
Nightingale Lane, Chandler, AZ 65249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


CNC 3D milling machines from. $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
ufacturing, POWER CNC (310)606-9340. 


LATHES 


=, ‘Starting at $ 410 
Е j'me ‘Metals *Books 


Build It Ketter With Blue Rid ec! 
Planning your next project? n he 
| Gain the Jet Advantage with Blue Ridge 
Woodworking & Metalworking Machinery 
& Tools. Call today for Free Catalag. 
(Many other brands & products available.) 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-832-1010/ 617-326-3442 


| WATER PURIFICATION 


| Electronic Water Softener no chemicals or 


plumbing needed, removes limescale from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 


| 33514-0459 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. Mo chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-639-9471 


Parks, community gardens, 


make cities more beautiful, 


they also help reduce crime. 


One of the most 


powerful weapons in the fight 


against crime. 


and open spaces not only F oO R 


Call 1 800 714 LAND. 


Popular Science reserves the right to refuse | 
any advertising order. Only publication of | 
an advertisement shall constitute final | 
acceptance of an order. Publication does | 
not constitute an agreement for continued | 
publication. All orders are subject to the. 
applicable rate card, copies of which are | 
available upon written request sent to the | 
address provided. 


ASK US ABOUT ADVERTISING 
IN THE 
NOVEMBER 1996 ISSUE 


* 


Closing Date is Aug. 19 
On Sale Date is Oct. 15 


Call Liz or Brian at 800-445-2714 


MOPULAR HCIENCE DIRECT 


To advertise in Popular Science Direct call Liz Irving or Brian Levine at 1-800-445-2714 today. 


sHOW TIAE веш 


The Best in Cable SES 
CONVERTERS & — | 
— NR: 


„н. 
Tak Ke а LOOK ы] 
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We work hard to be the Low Cost Leader Shop hel rest, thencallusto № 
compare. We guarantee you, no other reputable firm can beat our prices! 


"WE CARRY ALL MAKES AND MODELS COD * Master Card * Visa * Amex * Discover 
SCIENTIFIC ATLANTA® * JERROLD? *ZENITH? Show Time Cable * 643 N. 98th Street, Ste. 260 * Omaha, NE 68114 | 


Your Low Price Leader! 


PIONEER? *STARGATE* *INTELESTAR® 800-643-4258 


Picture Improving Energizer Cables 
Video Stabilizers s Universal Remotes 
Bullet Protectors & Immunizers 
DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED!! 


1 1-800-835-2330 


ў T Order by C.O.D., Check-Via-Phone or VISA / MC 


SS Please have the make and model # of he equipment used in your area. ` New! Easy Roll-Up Door - $3999 BUY FACTORY DIRECT 


, | Kit Locks Door т Any Position, Fits All Shelters Save 50%! 

i ELES ТАН, J JE RROL D. ST АНС SATE. PANASONIC, ZENITH, PIONEER, SCIENTIFIC ATLANTA, ТОСОМ, & PICTURE-IN-A-PICTURE are || Protect Cars, Trucks, Boats, AV's, Motorcycles, Pools, Hot Tubs, | . 
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nd xu Gut gc orm 4 каб hee heres P oiim w Yy БЫ н ASTON сатуга Е CHUOCEHTROT airs. 


Docks. Workshops, Paintbooths, Sandblasting, Camp or Temp. Shelter, Gov nindes. Starting И 
Contracts, Greenhouses & More. Withstands Rain, High Winds, Sun, Sap & Snow! „ 9 mg 58 
HEAVY DUTY Galvanized, Steel Frame. Durable Cover with Zipper Door. sap SIZES © » | 70 
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GREENHOUSES ] 


| a NU-TEK Cable TV ee Pai 1 1. — YEAR WARRANTY! 
n ELECTRONICS  pEsCRAMBLERS "^ —— O DAT MOREY 
Leading the way lo excellence a =. 


Take advantage of 
Si our — 
| SUMMER SPECIAL! | | Converters & Descramblers 


STARGATE SST Call l -800-7 15-6789 


e Uperadeable card slot 
Panasonic’ » Zenith? 


e Volume control 
e Parental control : | 

в Jerrold’ m. A A "Scientific 
"Pioneer? mmm, w tr" Atlanta? 


ILLU | 


e Sleep timer 


Only $279.9 95 ® Audio/Video ports 


Offer expires on Aug. 31. 1996 pen 24 hours 


—_ (800) 52-NUTEK 
| Call for your FREE catalog ог we are on the ISCOVER 
| e [e Es Internet at EBD: ww w. register. com/nutek ===; | 


30 Day Money ` 


' FW A ENIERPRSES FI 3: | 
Back Guarantee МАМАШ ААҺА FREE Catalog 
; f Us Full of Stars 


ALL MAJOR CREDIT CARDS ACCEPTED * 13492 Research Blvd = Suite 120-113 = Austin, TX 78750 
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NEW!!! Me. n Orig inals | n Т Los = Ге, Y 
NOVAVISION & MILLENNUIM"? e a | Яр | EM 1 
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Revolutionary new universal one-piece ACTIVATES ALL JERROLD. = аш 
converters апа descramblers. Fully EXCEPT BASEBAND | Ш== | Те! 
activates all Jerrold, Scientific Atlanta, di AE Шы | Ш B | Е 
and Pioneer systems except baseband. SCIENTIFIC ATLANTA^ M80 о " 
Üpilens include: ACTIVATES ALL SCIENTIFIC ATLANTA 3 - 
aS ' ЛИВАНЕ BIG 125 Channel Capacity! 
* Picture in Picture * On-screen display | 
‘| «Simultaneous -Stereo ande, 75 © 
watch/record * Last channel PIONEER” PIO-III 
* Channel ID recall `- WORKS ALL PIONEER SYSTEMS 
* Volume/Mute • Favorite channel кешнй 
z reiii үч ы 
* Parental control * Ch 3/4 switch =... s ч vae P RN 
= = Drochure 1 today у 


All Other Models Available 


30 Day Free Trial MicroCom Inc. — 
| i . . 800-665-2002 | 


Best Dı Dealer Prices Available Anywh ere! 
F | 523, 49. oO “Р One-year Warranty, Includes: parts, | 
Тани ce tn, онен agin a v MasterCard VISA + AMX -COD ше labor, and FREE decoder upgrade 
FREE DECODER UPGRADES the First Year! 
Don’t get left behind with inferior 
equipment that can’t grow with you. 
| ^ : —nÀ Yi U | e CON А ' ғ 
Renting from | oS м Cnoick...save money . 
your Cable | | m by purchasing your -—— . 
Company is Е... cable equipment. | нанео : 
с | а: | D call texie scd | * 125 Channel e Favorite Channel 
like money Eu e CI : м LUC "Ê Ji i| all basic ana | Capacity memory 
down the | 47 premium scrambled | “ FREE Decoder • Volume 
channels offered bv | Upgrade ControlMute 
“Tube!” ANT изи gi pne * Advanced • Automatic Fine 
loc Lal [| Са pie CUI In апу. Parental Contral Tuning A 
We offer the lowest prices on all major brand names сосе . Dynamic memory • Audio Video 
| 3/4 Switchable Ports 


€ Jerrold, Scientific Atlanta, Tocom, and Pioneer. 
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ier of National болип 


STIS ES F Street * ULLUS NE m mi 


CONVERTERS a DDESCRAMBLERS 


Add-on Cable — neon 
Company 75 dec EL. 
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SKELETON REY 


Works With Most Locks 


Factory Clearance Sale 


A 
Е SHOPS • GARAGES Made in 
, STORAGE & MORE U.S.A. 
Friends 


WE'LL BEAT Аит. TENE, 


You Get 3 Sized Tension Keys, Precise instructions & More. 
Nate: this device is to be used-Enr demenstrabian purposes only! 
Satisfaction Guaranteed or Full Refund; ? weeks delivery 
Send NOW only $8.95 + $2 S&H to: Sate Marketing Co., | 
90 W. Montgomery Av No.366R, Rockville Md 20850 


14937 Industrial Rd. 
Omaha NE 68144 


| : 13 Month Warranty. 
EL A. EU теъ Friendy, Courteous Service. 
‘Call Now 1-800- 585-4058 


Buy 2 save 10% on second unit. 
American Steel Span i 


Best Prices 
& Service 


VISA - M/C 
DISCOVER COD 


30 Day 


EARN EXTRA $$$ / * Financing | 


| $ i ۰ 
1-800-535-1843 ка * Monthly 5 : 
Payments! ° 


FOR A FREE CATALOG OR TO PLACE YOUR ORDER CALL: 


An Atfordable, Personal Helicopte `` Cable TV 
ри = Descramblers 


Converters * Filters * Accessories 


30 day Free Thal ~ NO RISKI 
pes ы ШАБЫ ран Free 
ies alem WT ee е [ат : 

+ Catalog 
Affordable extended wamane -aena 
| Year Weranty on cai products i 


Build It Yourself Save on 


DIG G ER Backhoe * Free... | Select Models E 
rochure мо TT 


25x36 • 30x48 


‘Nomachinng -Cartowable № ga ДИ Ш | 406250120 SAVE UP TO 50% 


«Under $1,200 to build 


E inio dis oe G atalog 3 (816) 637-2800 
УР Ре Aid Buy factory direct» Buildit уона ve | Revolution 1-800-379-3976 
= ; : à 9 | к American Owned • American Built | PAL ( (Eur ореап Format) Video vie Helicopter Cor р. WEB SITE ADDRESS: HTTP: / /ORION-ELECTRONICS.COM 


24 ‚В 
Tamir At її Cove Wiese» Comes Compiatu For Customer Service Ca lf the m profession h! X i 
112 MPH Гор Spei * Go Anpwners!! i . oU = Up гач за. 
= реак Credit Cards Welcome! 


EO сии —___—_ e Mu Ey ЫЫЫ T OT Prices starting 
Seeman’ 1-800-888-4606) [= m mm um") c озюноѕ $991 


1-800-637-6857 


В| 
TER - 2 SEATER - PICKUP 
BIKECAR! The Amazing Mini p^ f ^ 
| you Build with Bike Parte : 


[Pians only $12.95, 


‘For 2 Seater or Pickups ^w 


lali 3 for only $19.95. To Order ® 
Sand Check or MO. VISA / MC 
Orders Call IE ра 8324. - 


Satietaction 


ESN Reader $445 
Cellular Software $149 


To receive а full brochure, have your fax number 
ready amd call or send a SASE. Cellular shops 
сап fax company letterhead to receive a full 
catalog by (ах. All customers must receive а 
| brochure before they can order. 


елат Masters 


| (805) 648-4723 FAX: (805) 652-0654 
[267 W. Channel Islands Blvd. #188, Роп т Ам СА 93041 


SAWMILL $3795. 
FREE INFO 


Miracraft In 
90 Curtwright Dr. 
Un if 3 
‚ Amberst, NY 14221 
| 1-800-661-7746 
| Ext. 101 


Can play 23 
Clear as Day’ 


| Your ЧСА Таре? 


"D 
Eliminates Copy 
Protection on amy lape 
"Copy ктү retail bough! tape 
Power Cord and RC Plugs incuded 


CALL NOW! ety ra | 


7 fal TA gi m ч B. - 
А Lrs 1 ih Jore „к a} | 
ANY SIZE — | =n] 
INS T A N T L Y |I 
Add tens of years of AAA credit in your credit file 
№ Shipped in a Complete Unit or Kil OVERNIGHT". 100% Legal ФО ae ye 
Ac : Gold (P5) 
$425 G Up Е РЕ. FBI, DMV ou) PO. Bax {5574 
Free Brochures = | : | Files too.. Bever № Hills, СА 90209 
TOLL FREE — Ban rur ce Compulor mel neecde 
(1-800-231-0793) - EASY AS 1-2-3! TONS OF EXTRAS! 


Ё NIL F i Ww ON JD 
55 = STAINLESS 


GARAGES * SHOPS * STORAGE 
DO-IT-YOURSELF CONSTRUCTION 


nerit 


ERA 
E A : 


REMOTE CONTROLLED SECURITY ™ 


* DRIVEWAYS * PRIVATE ROADS 
| * ANY RESTRICTED ENTRANCE 


Some larger sizes available 
f MIRACLE 1125 
1-800-843-8275 


Pop | 


| COPY RENTAL TAPES WITH OUR | 


- VIDEO STABILIZERS 


WWE WIL 

МАТЕН oR BEAT 

/ 1 AMY ADVERTISED >` 
OR WHOLESALE PRICE! 

‚ SAVE $$$ - DON'T. RENT 

CALL FOR FREE CATALOG! 


Pioneer 


Tocom Century 
Jerrold Panasonic | 


Oak Sigma, Scientific Atlanta 
and more! 

Call AA Evectronccs Today! № 

800-258-9512 


CREDIT CARDS ACCEPTED | 


Zenith 


| FREE Cable TV Catalog. 


SS SDE 


SAVE $100'S - EVEN $1000'S 
| on premium CABLE TV EQUIPMENT. 


lE STOP JAMMING ME! 


If you rent video tapes, they're 
ранах you Loo. 


| When playing back rented movies you will notice 
| | annoying flashes, streaks, jitters. This is caused by 
| copy protection jamming embedded in the video. 
The VC1 will spot and completely eliminate 
all current copy protection giving you a crystal 
| clear picture. CABLE DEALERS WANTED! 


+ Works on all Tv's, VCR's, Beta, cable. 
*Digital state of the art. 


Viu MCA (RD 


1-800-215-9412 
512-257-2552 


IMAGE ELECTRONICS INC., 
100 East Whitestone 2296, Cedar Park, TX 78613 


ALARM SYSTEMS 


WIRELESS DRIVEWAY ALARM 
А bell rings in your 

house anytime some- | 
one walks or drives 

into your place. 

- Free Literature - 

` DAKOTA ALERT, INC. 

Box 130, ELK POINT, SD 57025 
605-356-2772 


ALTERNATE ENERGY 


SAVERS 


BUILD FREE ENERGY DEVICES! New Book, 
$15.00 money order. JRS, 934 Stale Street, 
Schenectady, МҮ 12307. 


FREE ENERGY! Fuel-Less Motors and Gener- 
ators! H&A, R2EPS Bowling Green, MO 
63334-9350. 


INCREDIBLE INFORMATION Electric utilities 


NEW! BUILD AMAZING LIQUID PISTON EN- 
GINE from pipe fittings. Free information. ABCO, 
Box 306-58, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- 


PERPETUAL MOTION MACHINE! Build with | 


hardware store parts. The ULTIMATE SCI- 
ENCE PROJECT PLUS! Complete plans, 
$7.00. William Ross, Box 26021, Windsor, ON, 
Canada,N9A 7E9. 


TRADE SECRETS FOR DOUBLING HOT 


WATER HEATER LIFE! $5.00: С.В. Enter- 


prises, P.O. Box 447, Warwick, NY 10990-0447. 
APPAREL 


SUSPENDER WEARERS: SICK AND TIRED 
OF SUSPENDERS THAT SLIP OFF YOUR 
PANTS? Hold-up Suspender Co. introduces 
suspenders with the patented "no-slip sus- 
pender clip." Guaranteed to never ever slip. For 
brochure or to order call (B00)700-4515. 


ARTS/MUSIC/POETRY 


POEMS/ SONGS NEEDED! Free Evaluation. 


Broadway Music Productions. Box 7438PS, 


, Sarasota, FL 34278. 


ASTRONOMY 


ASTRONOMY BEAUTIFUL 20X30 COLOR 


PICTURE OF MARS, JUPITER OR SATURN. 


SUITABLE FOR FRAMING. SEND $29.95 
PLUS $4.50 FOR S/H TO STELLAR CRE- 
ATIONS, 36542 FARMBROOKE, CLINTON 
TWP, MI 48035. 


AUDIO/VIDEO EQUIPMENT 


LASERTRAK CD2000. Buy one get 
FREE! THE Ultimate Stereo System tune-t 
kit on compact disc. $17.95. Н. Royer, Pa 
Box 1689. Brentwood, TN 37024. 


SPEAKER EDGES 
ROTTED 

BEST WARRANTY * GUARANTEE | 

* DIY Surround Kits Save Big $$ 


* Full Service, Factory 
Ag pee = 


* was, тейт speakers, 
"желе parts, үй cloth, 
fot orevearatya. 

CALL TOLL FREE 1-800-767-4041 

SIMPLY SPEAKERS * VISA/MC/DISC/AMEX 


NEW LIFE TO HOME THEATER 
PERFECT COLOR E 
PERFECT SURROUND SOUND 
for any HOME VIDEO/SOUND SYSTEM | 
Audio/Video Adjustment Tape 
1-800-835-0110 
RECORDED MESSAGE . (602)949-2683 | 


4.4. James Video Labs 
F-0 Bar Hpi врана 


K 


REPAIR FOAM ROT 
YOURSELF! 


a Save $$$ original iet! PF 
a Kits to fit amy — Advent. ? 
я 


L юм in! B etc 


| * Phone 24 hrs. 704-697-9001 


or Той Free 800-747- 3692 
Box 1088 e Fiai Rock NC 28731 


| STEPP ا‎ 


AVOID COLLISIONS! Easily Convert Heal 
ights into Automatic DAYTIME RUNNIN 
LIGHTS. Free Information. Applied Radianc 


Technologies, 1834 М Court, Wichits 


C Deu 


lOOOFOW 


د 


REMOVE TAUCK САР, FREE STANDIN 
HOIST KIT. ACCI, PO BOX 818, BETHEL, С 
06801 


AUTOMOBILES 


ALTERNATOR Generator Rebuilding Bool 
Price: HV, Вох 26044, Las Vegas, NV 89126, + 
E-mail: hvhedeng @ix.netcom.com 

http://www.bluehawk.com/-d.hule 


Hi 


repair.htm 


CARS FOR $100! Trucks, boats, 4-wheeler: 
motorhomes, furniture, electronics, computer: 
etc. by FBI, DEA. Available you area now. Ca 
1-800-513-4343 Ext. S-20025. 


CARS FOR $100! Trucks, boats, 4-wheelen 
motorhomes, furniture, electronics, computert 
etc by FBI, IRS, DEA. Available your area nov 
Call 1-800-513-4343 Ext.S-20025. 


GOVERNMENT SEIZED CARS FROM $12* 
Trucks, boats, 


sary. Complete details $5.00 SASE. The Beb 
Co., РОВ 403, Weirsdale, FL 32195. 


VAPOR CARBURETOR TRIPLES MPG. Fra 
information. H&A, R2PS Bowling Green, MI 
63334-9350. 


| AVIATION 


AIRBOATS - Hovercraft -Wind Machines. Plant 
Propellers, Supplies. Catalog $5.00. Атомиргор 
Meeker, Oklahoma 74855. 


BOOMERANGS! HI -TECH DESIGNS. Ата; 
ing Science Project Fun...Returns! FREE Cate 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, L. 
71201-4222. 


ULTRALIGHT FLYING INFORMATION ANI 
U.S.A. LISTED MANUFACTURERS. $14.95 
$3.00 S/H. WIZZ ARTS INC., P.O. BOX 97141* 
MIAMI, FL 33197 


оз LEJ 96 


‘AVIATION 
FREE DISK with book of 30 planned flights for 


Wings, Dept. PS-1, 161 N. Main, Dublin, PA 
18917, 800-848-6198, ($19.95 + $4.95 S&H) 


ain rar ir rae vias eset Prec eriy а 0 
à No Ground School or Flying Experience Necessary. 
н You'll actually be flying the airplane yourself, 30 minutes 
' after you get to the airport. The FAA Certified Flight 


Instructor will be sitting nght next to you saying "push 
this and pull that..." etc, but you're the one... doing 
u most of the flying! ‘You'll not опу have a lot of fun, but 
you'll acquire enough Information and experience to 
make a decision as to whether or not you've got the 
stuff to become a pilot... to really leam how to fiy! 


WORLDS GREATEST GIFT IDEA 
L We malor Federal Express your Special Flight Gilt Certificate to 
you today. Schedule your fight later... ata time convenient for you! 


| cut out and save this coupon for 15% off: 


! Và The Flight Center ШШ ! 
' dial.1-800-1-WILL-FLY” Е | 


T - 


BUILD THIS 
AMAZING JET ENGINE IN 
YOUR OWN HOME SHOP! 
| Jet power for * «PERSON HELE, 
|COPTERS * MRPLAMES * JET PACKS, sonis 
a GO-KARTS * RIKES * ROCKETRY | 
Complete Pulsejet Plans] 


ONLY $20.95 | 
| plus #3 pih — £4 foreign 
Order from: Windspire «------------- 


РО Вох 145 + Dept $ ГОГ credit card Siders: | 
Long Green, МО 21092 Se (410/836-6824 Mem | 


Is Anitgravity/ Electrogravatics an applied sci- 
ence in nature? (The 4 KNOWN principles of 
flight are!) It's possible alien technology ain't 
so alien! Sound crazy? You might not think so 
after you experience the whole amazing story in: 
"Principles of Flight" An information rich 
qualitative science paper. 26p. copyright, 1996: 

his is not the kind of information you want to be 
without! $6.00 (U.S.) $2.00 S/H. GRAVOD- 
YNAMICS, 2501 Riverside Drive, #5099, Coral 
springs, FL 33065. 


BAC KPACK BUILD and FLY this ~ 


ы inexpensive safe, simple, fun , 
3 £9 aircraft in a week. Takes off from 
С level ground unassisted in a few 
Y steps. No licensing required. Fits 
: 4d in car trunk or take it on an 
airline. Complete detailed 
nformative book with sources 
ог aircraft, kits, parts ... even 
plans to build your own. Now 
only! $19.95 at: EASYUP 
1089 Medford center #244sd 


Super-easy, low-cost constructio 

| Parts & kits ; 
avaltabiel/. 

the ùig ones, yet is the b d à 


smallest & simplest Ge 
| helicopter ever Вий! 


= Caries one person | 
a Con be stoned anywhere 
+ No license needed і 
а Powered by 50-Ког engines ® 
G-1 Construction Plans: | 
i Only $24 95 | 
E S Lf agio пай 56) | 
ткр! 


VORTECH, ine. 
PO Вох 511-А 
Fallston, MD 21047 


uw 


| жей э s r^ iy о, а 4 FULL 5С 24-hr. Orderline: 


MICROSOFT FLIGHT SIMULATOR. Desktop | 


AVIATION | 


Designed by аһы... 


а 


NASA engineers d 
World's Simplest Helicopter 7 | 
| Super-Low-Cast, simple construction 
The rotor ls powered by bwo 
rotoar-mounted engines. 

Eliminate talirator, clutch, 
reduction gears & assoc. linkages... 


Complete Construction Plans 


Only $16.*5 


Add $ 3 post. Foreign add $ Б 
Ire iude s а foretell helicopter 
hand book and catalag 

(info only send S 5 ) 


T аай 
ы 


Take off ала 
land anywhere! 


E-Z Сор, Inc. 
Р.О. Box 1675, Stafford, TX 7749 


poig 

| > SUPERLIGHT 
Low cost & E-Z assembly 
Wood & foam construction 
Large enclosed cockpit 

28 hp Rotex engine 

3 - Axis Control 


< | 
For info Send $ 5 
WFC AIRCRAFT, INC. 


3010 Ryan ST, # 194 
Lk Charles, LA 70601 


* Info.Line = 

(318) 475-2786 . 3 
Complete & Detailed 
Plans $ 16 + 53 post. 


(Check Or Money Order) 
| MONEY BACK GUARANTEE 


Cycle-Flyer токал! 


Glide Ratio of 35:1@ 250 Ib 
М. Lightweight, Low Cost 


Kits from 5499 
- 
A A „ and Easy to Build 


Complete Blue Prints & 
— PLANS 35149 95 
1 Cycle-Flyer, Inc. ‘foreign add $5) 
1.19672 Stevens Creek, #264, Cupertino, CA 95014 


mm иш шш иш b = im шш m mm шш шш на 


BEER /WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mail homebrew @ aa.net 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


KEG HOMEBREW. SAVE TIME AND MONEY. 
SIMPLE INSTRUCTIONS. $14.95. NELSON, 
РОВ 167, WATERTOWN, CT 06795-0167. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-M, Independence, МО 
64054. 


| BETTER HEALTH 


DESTROY INDOOR GERMS! Аг Purifier For 
Central Heating/ AC. Plans, $14.95. Kits 
Available. CDM, PO Box 180496, Utica, MI 
48318. 


MEN! Build Stamina and Endurance With Sci- 
entifically Formulated Herbs. $42.95. PW Mar- 
keting, PO Box 13722, New Orleans, LA 
70185-3722.  (504)363-1140. Money-Back 
Guarantee. 


Home Appliance 
-j Purifies Your Tap Water | 


ü f Drinking Water 


Free Catalog 1-800-874-9028 
| Waterwise" Inc 
| PO Box 45984 Center Hill FL 33514-0459 


BOATS & EQUIPMENT 


= | BOAT KITS — PLANS — PATTERNS — EPOXY 


- FIBERGLASS = SUPPLIES = 250 DESIGNS 
-- 6/70’ -- Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes - Kayaks -- 
Dinghies -- CATALOG -- $2.00. BOOK "Ата- 
teur Boatbuilding” -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. Box 1804/PS6, 
9152 Rosecrans Ave., Bellflower, СА 
90707-1804. 310/630-6258. 


BOATS & EQUIPMENT 


KITS- PLANS- MATERIALS 
THE WOODEN BOAT SHOP 
FREE CATALOG 1 -800-933-3600 


М BOOKS/PUBLICATIONS 


FUTURE PILOTS! What YOU need to know. 
Save time, money. Guaranteed. Send $12. 
Stangel Aviation, 1528(301B) S. Koeller, Os- 
hkosh, WI 54901-6167. 


ABSOLUTELY AMAZING Your 
RESURRECTION & Return of 
JESUS & Rapture are absolutely 
amazing scientific facts, 
Breakthrough in understanding of 
"TIME" reveals that YOU will 
definitely RISE from the GRAVE. 
Send $14.95 for the book: 
"RESURRECTION OF MAKIND 
THROUGH REVERSAL OF TIME” 
To "Paradise" Suite 393, PSM; 
319 №. Naperville Rd., Bolingbrook, 
Ш 60440. Deliver in 4-6 wk. 


Have a new Job Winning Resume! "How to write 
a resume, cover letter and More" Info, SASE, 
New Vision Dawning, PO Box 5072, Mesa, AZ 
85211-5072. 


PUBLISH YOUR BOOK! Free guidebook to 
subsidy book publishing. Vantage Press, Dept. 
AP, 516 West 34th Street, New York, NY 10001. 


BUSINESS OPPORTUNITIES. 


SECRET OF MILLIONAIRES OF HOME BUSI- 
NESS. FREE REPORT: KOO, BOX 58, NOR- 
RISTOWN, РА 19404Е5 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-PS, BROOKLYN, NY 11204. 


$1,500/ THOUSAND Immediately. Stuffing En- 
velopes. Free Supplies. Send 5.А.5.Е.: J.H. 
Enterprises, Dept. Р58, 114-1027 Davie Street, 
Vancouver, B.C. V6E 4L2. 


#1 MONEY МАКЕН Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 


port reveal everything. Real Money, 333-PS86 


SW 5th Street, Grants Pass, OR 97526. 


‘EARN $60,000 YEARLY 


Repairing (not replacin ng) stone dam- 
aged windshields and plate glass. | 
Learn how a 3 minute repair can earn 


| you $1200/week! 


CALL NOW! 


1-800-695-6224 
| FREE REPORT! 


NVS/OPTIKLEER, LYNN, MASS. 01904 | 


[——€———M—Ó——M——Ó 


#1 RESEARCH SCIENTIST developed mirac- 
ulous learning difficulty cure (3r's). Malana, 
MLM. 519-681-4089. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2000 weekly!... Assemble products at home. 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded details: 
1-800-657-3378 or (303)654-7115. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


BUSINESS OPPORTUNITIES 


ANNOUNCING: Powerful New Way To Make 
Money From Home! Free Message. 
1-800-939-4779, 


BIG MONEY. Metal Melting, Casting, Elec- 
troplating. Plans, $10 each. Box 10202, Зага- 
sota, FL 34078 


REPAIR CRACKED WINDSHIELDS | 
| Earn $90,000 Yearly Repairing 
-not replacing- 

Large Cracks in Windshields - 

CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


BIG PROFITS, LOW INVESTMENT. Life exper- 
ience is your inventory. Send SASE. PO 5406, 
М. Muskegon, MI 49445. 


EARN $2,000 WEEKLY TAKING PHOTOS AT 
HOME. FILM FURNISHED. PHOTOCORP, 
4500 SUMMER, SUITE 134-S, MEMPHIS, TN 
38122 


' EASY TO RAISE AE STI ALIAN 
FRESHWATER LOBSTERS and 
Е 5 MM EARTHWORMS. 
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NITE ME трче 
HY HUNTER INDUSTRIES - 
12001 HistrearER Roan * GRANADA Ви, Caur. 91544 
(818) 363-0202 PH * (818) 360-8562 FAX 


ENVIRONMENTAL MOBILE POWER WASH. 
Equipment, Parts, Training, Technical Support. 
Free Catalog. Call 800-433-2113. 
http://www.dcs1.com 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 

http://www.mpowers.com 


Financial Corporation- Nationwide Branch Op- 
portunity. Experience Unnecessary. Mortgage 


Brokerage. | Property Acquisitions, 
1-800-989-0151 
FINANCIAL INDEPENDENCE, HOME- 


BUSINESS, EASY: Whitman Products, Box 
211, Sharpes, FL 32959-0211. 


Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE NETWORK MARKETING catalog and 
magazine, plus, publishers #1 opportunity 
800-786-5493. PS. 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
single and multi-color screen 
printing equipment. 
Inexpensive. Call for 


brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


САТСО MFG. CORP. МАМЕ, FL 800-869-6338 


FREE BOOKLET on profitable home business 
opportunites. Write today. Fasano Publishing, 
3924 92nd Drive, Dept. 1012, Des Moines, IA 
50322 


FREE! Tum any Computer into a Money Ma- 
chine. Free Report 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


GET RICH IN MAILORDER. Profits in 30 days. 
Free color catalogs. 100's of products. 
Everything guaranteed. MOA, Dept. 512, Mon- 
tvale, NJ 07645 


BUSINESS OPPORTUNITIES 


Did you know that {BILLIONS of dollars are spent er гнет 


every year on mailorder products? 


Everyone you see 


advertising in this magazine is making a fortune! You can 
too!! My fabulous new book will teach you everything you 
need to know to start your own successful mailorder 


business. 


My home-based business made over 


one million dollars last year! And if | can do it, 
ANYONE can! Leta professional teach you all 
of the secrets. Do you want to be 
Do you want to work from home? Do you want to | 
make lots of money? If you answered yes to any | 


E] 


of these questions, then don't hesitate. 


Invest in 


TÎ your future today! 


A Wealth of of Information for 
ORDER TODAY! You'll be 


1-800-639-6369 


100% MONEY BACK GUARANTEE if you are not comp letely satisfied. 


GUARANTEED BEST and Most Lucrative i 
come Opportunity on. Earth. $50,000 

MONTH is commonplace. ‘Call 24 Hous 
(800)935-5171 Extension. 1116. : 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association- 
PS896, Alexandria Bay, New York 13607-0250 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS896, 
Alexandria Bay, New York 13607-0127 


MAKE HOMEMADE "business opportunity" 
booklets. Mine have earned $1,048,715! Free 
report. Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 1-970-495-4724. 
HTTP:/www.masseypub.com 


MASTER APPLIANCE REPAIR. Earn $75,000 
yearly. Learn how to’ start your own business. 
Trade SECRETS revealed. -Free - details: 
1-800-793-4572. Raker | READ 
Redcoat, Phoenix, MD 21131. es 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% | 


PROFIT. Free information. GROWBIZ, Вох 
306-58. Seminary, MS 39479. 


OVER 75 HOW TO DO MANUALS ON TO- 
DAY'S HOTTEST TOPICS. FREE INFORMA- 
ПОМ. CANDYHALL, 17913 108TH AVE. SE, 
SUITE 135, RENTON, WA 98055. 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Loma 
Square - #163P, Birmingham, AL 35216 


ONLY $24.95 
glad you did. 


CD 2 Г] 


Your order will arrive in 2-3 days! 


REMARKABLE PROFITS Reconditioning Auto- 
mobile Batteries. What Battery Manufacturers 
Have Kept Secret. FREE BROCHURE. Battery 
Outlet, Box 3300Р$, Hickory, М.С. 28603-3300 


WIN $750,000 + $40,000 INCOME! Adirondack 
Country Estate + Rentals. Contest by Owner. 
LSASE $1: WiaWrite-PS, : ages mo те 
sburgh, NY 12901. 2. 


BUY IT WHOLESALE 


39,457. Products, Factory Direct... TAIWAN, 
HKONG, MEXICO!! Save 500-900%... Echo, 
Box 739-C86, Shalimar, FL . 32579-0739. _ Em 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic Re-creations. Excellent Quality. Free 
Wholesale Catalog. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


THOUSANDS Products, Lowest Factory Direct 
Prices. Rabon Enterprises, 53440-PS Rabon | 
Rd., Bay Minette, AL 36507. 


THOUSANDS PRODUCTS! BUY Lowest Prices 
Direct From Factories. Free Report! Garfield 
Publications, Dept. E, 343-250 Center Street, 
Auburn, ME 04210. 


CABLE EQUIPMENT 


CABLE BOX DISCOUNT, Original equipment, 
Universal Descrambler. Save money on Enter- 
tainment! Call Now. 1-718-349-6506. 


CABLE BOXES, EXTERNAL TEST ACTIVA- 
TORS etc, WHOLESALE PRICES, FUTURIS- 
TIC ELECTRONICS. (718)390-6698 
(800)811-4018. 


CABLE BULLET “TERMINATOR/.D. BLOC- 
KER." ELECTRONICALLY SHIELDS YOUR- 
SELF AND YOUR BOX. LIFETIME GUAR- 
ANTEE. $14.95. 1-800-820-9024. 


CABLE CONVERTERS, TEST MODULES. 
Money back guarantee. EXTREMELY COM- 
PETITIVE wholesale pricing. Catalog. Credit 
cards. 888-443-9185. 


CABLE DEPOT is now selling converters/ 
descramblers direct at wholesale prices. 30 


day trial. Quantity discounts. 1-800-842-9670. 


| CABLE DESCRAMBLERS & TURN-ON CHIPS. 


DEALERS WELCOME. ALL MAKES & 
MODELS. SOUTHERN ELECTRONICS, 
800-665-7835 


CABLE EQUIPMENT 


CABLE DESCRAMBLERS. BELOW 
WHOLESALE PRICES. ABSOLUTELY THE 
LOWEST PRICES GUARANTEE! NOBODY 
BEATS US! THE CABLE CONNECTION 
1-800-411-2662. 


CABLE TV DESCRAMBLERS 


All major brands * Money-back guarantee 


BELOW WHOLESALE PRICES * 2 YR. WARRANTY 
ABSOLUTELY THE LOWEST PRICES! 


WE BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS 
1-800-304-3604 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 
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CABLE DESCRAMBLER!! ANYONE 
BUILD IN SEVEN STEPS WITH RADIO 
SHACK PARTS. PLANS $5.00. 
1-800-818-9103. 


CAN 


TEST KITS- Any Type Or Model: $19.00. No 


Minimum. CALL 1-800-533-7906. 


EQUIPMENT 


Most makes 


and models 


941 -261 -2125 


NO FLORIDA SALES 


CABLE DESCRAMBLER KIT. Only $7.50 if you 
mention this magazine with your order... THAT'S 
HALF OFF! 1-800-484-8098, ext.7247 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-283- 6910. 
http://www.scramblingnews.com 


CABLE TEST CHIPS BLOWOUT SALE. ALL 
CHIPS FROM $11.00 TO $18.00. NO MIN. 
REQUIRED. R.S.P., 1-510-278-3615. 


WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL TEST 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
*** ANYONE IMPLYING ILLEGAL USE WILL BE DENIED SALE. WE SELL PRODUCT *** 

ONLY!!! TO QUALIFIED BENCH TECHNICIANS OR CABLE REPAIR FACILITIES!!! | 
‘LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 TEST BOARDS & GET 1 FREE f 
"FRIENDLY COURTEOUS SERVICE. WE'RE PROFESSIONALS, ESTABLISHED 1977 


VISUAL COMMUNICATIONS INC. 
FOR ORDERS 1-800-GO-CABLE 
CATALOG & TECH. SUPPORT 717-620-4363 SORRY NO PA SALES. 


CABLE-TEST CHIPS As low as $9.95 Ро! 
Testing Cable Boxes in Full Service Mode. 
F.T.G.$; CUBES; JERROLD: PIONEER! 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH) 
REMOTES $10; Lifetime Warranty. Full Tech: 
nical Support. MC/VISA/COD. NORTH TECH 
INCORPORATED. 800-926-4030 


CABLE TURN-ON CHIPS/ DESCRAMBLERS\ 
LOWEST PRICES, FAST DELIVERY. 
TELECHIP. (800)793-7567 


"FULL VIEWING" CABLE BOXES ¢ 


LOWER YOUR CABLE 
BILL NOW! 


Converter Box Catalog | 
Open Every Day! — 
CHANNEL SURFERS X. Ày 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 

CABLE TV CONVERTERS/ DESCRAMBLERS. 
All Major Brands. Wholesale and Retail Pricing. 
BEST PRICES. 30 Day Trial. 1-800-406-0071. `· 


Е, 
CABLE TV DESCRAMBLERS. ALL MAKES, 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV DESCRAMBLERS/ CONVERT. 
ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


Vision Time PRODUCTS 


| 1-800-310-1153  M-F 10am-8pm CST 


CABLE TV Converters & Accessories 


e Special Dealer Prices! + Compare our Low Prices! 


e Guaranteed Prices & Warranties! © Call for your Free 
Catalog & Price Quotes! ® Dealer Inquiries Welcome! 


coD]ss 


CABLE TV, DESCRAMBLERS, CONVERT- 
ERS, QUANTITY DISCOUNTS, 30 DAY FREE 
TRIAL. COMPETITIVE PRICES. CALL NOW: 
1-800-322-0921. REGAL SALES INC. 


No TN. Sales T rum 


CABLE ТУ  DESCRAMBLERS. Besi 
Equipment For All Makes and Models. On Sale 
Now! $245.00 Guaranteed! Call VGS Electron- 
ics: (702)386-2659. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV SUPPLIER- We carry most brands 
& accessories. Immediate shipping & money 
back guarantee. CALL US AFTER, OR CALL 
US BEFORE- YOU'LL CALL US MORE! J&D 
ELECTRONICS, 1-800-851-9085. 


CABLE EQUIPMENT 


ABLE DESCRAMBLERS & TEST CHIPS. All 
Yodels.. lowest prices. Available overnight. 
hipsmart, 1-800-208-2638/ 954-236-0677. 


T^ 
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CABLE TV TEST CHIPS for Jerrold, Tocom, 
Pioneer. Scientific Atlanta, etc... QUICK IN- 
STALLATION! New Multi-Mode modules 
available. Prices irom $5 each, 
1-800-786-9025. 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 
neer, Oak. Replacements for most models. 
Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics Inc., 
1-800-259-1187, Number One, 1301 Railhead 
Blvd., Naples, FL 33963. 


CLEAR IMAGE  HIGH- TECH VIDEO 
CLARIFIER. Removes all Video Copy Protec- 
lion. 1-800-495-6888. 


TEST AIDS. RFT-1'S, FTG'S, PIO-SUPER. 
External Only. DEALERS. Phone: 


800-716-3561. Educational Only. 


DESCRAMBLERS... CONFUSED? We'll Ex- 
plain All Your Options. All Models Available. 
Quality Service. Open 6 days, Mon-Sat 
5:00a.m.-8:00p.m. SUNSTATE ENGINEERING 
1-800-717-1575 


DESCRAMBLE CABLE USING SIMPLE CIR- 
СУТ. E-Z TO FOLLOW INSTRUCTIONS 
$10.00, COMPLETE UNIVERSAL KIT WITH 
FREE BULLET BLOCKER $20.00. 
1-800-522-8053. ; 


DESCRAMBLERS! BUILD YOUR OWN With 
Seven Radio Shack Parts! SEVEN EASY 
STEPS!!! Plans, Send $7.00. PAUL & СО. 8814 
Briar Ct., Des Plaines, 1.60016. 


FREE CATALOG- NEW TECHNOLOGY 
BREAKTHROUGH- T.V. CONVERTERS 
DESCRAMBLERS SAVE $1000's. 
CALL NOW. MEGA 1-800-676-6342 


Universal Descrambler. $129.95 + $5 S/H. 
VISA/ MC/ AMEX. Free Catalog. Electroman, 
Box 24474, New Orleans, LA 70184. 
(504)482-3017. 
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CABLE EQUIPMENT CABLE EQUIPMENT DO-IT-YOURSELF 


HAVE A BEEPING OR CHIRPING SOUND 
WITH SCRAMBLED VIDEO ON CHANNELS. 
WE CAN HELP. PROFESSIONAL QUALITY 
POSITIVE NOTCH FILTERS. DISCOUNTS on 
5 or MORE. FAST COURTEOUS SERVICE. 
ALL CREDIT CARDS. WE NOW CARRY 1- 
PIECE CABLE UNITS w/ volume control and 
parental lockout FOR ALL SYSTEMS. CALL 


| (800) 820 - 8884. 


Cable TV Descrambler 
NEW Product 


No Converter Necessary 
Works With АП Systems 
Е 1-300-886-8699 Eu 


Link Yourself To The Future With Our Exper- 
lence! Cable TV Converters And Descramblers. 

Quality, Service And Satisfaction Guaranteed! 
Visa/MC Amex C.O.D. Accepted. Quantity Dis- 
counts. CABLE LINX, Inc MPLS, MN 
1-800-501-0095 


Many Electronics inc 


RFT, FTG, PlO-Supers, 


Filters, FTG KIT’s 


800-716-3561 9-7еѕї 


SECRET CABLE DESCRAMBLERS! Build 
your own Descrambler for LESS than $12.00 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, Р.О. 


Вох 669. Seabrook, Texas 77586. For VISA/ 
МС. C.O.D's, 1-713-922-3512 Any Time! 


THE SUPER CUBE OF CUBES 


THE MOBILIZER™ 
EXTERNAL TEST ACTIVATOR 
Supports All STAR-7 & CF-Series Converters 

„ Locked Box Revitalize Mode 
Restore Command Mode 


P" (800) 233-0570 4 


TURN ON CHIPS 
LOWEST PRICES 
1-800-615-9221 
NO FL. SALES 


Таке A Brie Out Or 
YOUR CABLE BILL !!! 


1(800) 72-BOXES 


iCABLE TV. 


| CONVERTERS/DESCRAMBLERS | 
| BUY DIRECT FROM 


COMPATIBLE REPLACEMENTS FOR MOST MAJOR SYSTEMS 


e 24 HOUR SHIPMENTS! 
| * 30 DAY MONEY BACK GUARANTEE! 
e QUANTITY DISCOUNTS! • DEALERS ор. | 


MASTER CARD * AMEX * VISA • С.0.0, 


| 
11 -800-800-07661 | 
| KIMTRONICS, INC. | 


| (NO FLORIDA SALES) | 
Have make and model number of equipment used in your area ready. 

| All Shipping & Handling Fees at Customer's Expense. 
p" implying theft of service will be denied e: | 


ABLE TE DESCHAMBLERS 


ee ae 
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-800-844- 9588] 


patible 

"Jerrold. hae اام‎ Zenith 
Pioneer, Panasonic, and More! 
"30 Day Money Back Guarantee! 

*1 Year Warranty! 
*BEST PRICES IN TOWN I! 
+AU Major Credit Cards Accapted' 
MONARCH ELECT 


CATALOGS 
1001 FREE ITEMS FOR YOU. 64 page catalog, 


$3.00. TJS-Dept.1, PO Box 4125, New Kensing- 
ton, PA 15068. 


Time Travel - Mind Power Devices - ee 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products !!! 


"Catalogue $4.00 œ 


255 М.Е! Cielo Rd., Suite P565P, Palm 
Springs, CA . 92262, 'W (619) 327-7355 


CB RADIO/ 
SCANNERS/RADARS 


POLICE - FIRE SCANNERS, CB'S MARINE 
2-WAY, ANTENNAS, HPR, BOX 6211365 
LITTLETON, CO 80162. 


COMPUTERS /SOFTWARE 
EXECUTE YOUR QBASIC FILES 


EASILY 
FROM WINDOWS95 START MENU. $6.00: 


BASIC CONCEPTS, 2778 PUGH DRIVE, 
FRANKLINVILLE, NC 27248. 


FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


Powerful as C, easy as BASIC. Control your 
computer with CEnvi. 

http://www.nombas.com 

email john @nombas.com 

(617)391-6595 


CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


CLASSIC CARS 


BUGGED? PHONE TAPPED? FREE Catalog 
of Counter-Surveillance Equipment tells you 
Fast! (B00) 732-5000 


LISTEN-TO your CORDLESS TELEPHONE 


| | CONVERSATIONS. One ош of every three 


| THE WHOLESALER | 


| phones can transmit up to a 1/4-mile away. 


homes has this transmitting capability. Cordless 


Listen to these conversations clearly & privately: 
We have telephone frequencies, as well as other 
private frequencies. For list, Send $10.00 To: 
С.В... 9648 Olive, Suite 422, St. Louis, MO 
63132. 


BUILD YOUR OWN ESP 
e POWER TRAINER 4 


Foretell the Future 
Everyone holds certain level of ESP = 
power, But most people are not aware 
of their's. Now you can enhance your 


ESP power and boost your 10 with 

THE ESP POWERTRAIN II. Soon you \. 

сап result more accurate predictions on future events. | 
This hi qiia, powerful machine is easy to build, and 

its bui ing materials can be found in Radio Shacks, 
Send $11.30 for plans to: ALEX CHIU, 1601 Ocean 
Ave Suite 216 San Francisco CA 94112 Refund Guaranteed 


MIRROR RESILVERING- Trade secrets re- 
vealed, free details, Telos, 136 Stolp, Syracuse, 
NY 13207. 


SHOOT STUNNING VIDEO FROM ANY- 
WHERE! Color Videocams, $200. Micro TV 
Transmitters, More! Catalog, $5.00. Supercir- 
cuits, 1 Supercircuits Plaza, Leander, TX 78641. 


We sell for experiments, light-shows, | 
& Industrial applications. Learn about 
with our plans, books and kits. 


[ HTIP//WWW.PWEB.COM/MWK/MAIN.HTMI 
MWK INDUSTRIES CALL FOR YOUR FREE 


LASER CATALOG TODAY! 
1269W.POMONA (909) 278-0563 


| CORONA, CA91720 FAX: (909) 278-4337 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (B01)-487-3823 


ТОР QUALITY, U.L. LISTED WIRELESS SYSTEM 
PROTECT YOUR FAMILY AND POSSESSIONS 
FORT KNOX а is 
SECURITY INSTALL IT YOURSELF AND SAVE 
SYSTEMS | MONITORING AGREEMENT REQUIRED 
FREE INFORMATION EASY TO INSTALL 


SURVEILLANCE-COUNTERSURVEILLANCE 
WE HAVE EVERYTHING! Catalog $5.00 
P.E.P. Box 930024-S, Norcross, GA 30093 


TELEPHONE RECORDING DEVICE- 
RECORDS BOTH SIDES OF CONSERVATION 
WITHOUT DETECTION. LIFETIME GUARAN- 
TEE. ONLY $14.95. 1-800-449-8187. 


— ——LASERS —3* 
SYSTEMS AND 
COMPONENT PARTS 

menci H-E P. О. Box 1724 
INSTRUMENTS Glendale, AZ 85301 


Bathurst, Inc. BA TTER Y DISCONNECT SWITCHES (814) 684-2603 | 


New Side Mount Switch Disconnects all New Top Mount Switch 
| electrical circuits, 
eiminates battery 


drain. 
! electrical 


n rd 


‚ guard 


against vehicle theft, 
stops unauthorized 
operation. 


WEG. 
Ш. - $18.95 еа. 


SURVEILLANCE 


| Pinhole Lens Cameras * Hidden Video 
* Electronic Kits * Shotgun Mics 
* Vehicle Tracking * Voice Changers 
* Bug / Phone Tap Detectors 
* 7-12-16 Hour Telephone Recording 
Systems * Locksmithing * And More 
FOR CATALOG SEND $ 5.00 TO: 


SPY OUTLET 


Р.О. Box 337, Buffalo, NY 14226 (716) 691-3476 
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Advanced Electonics № Mir-Recorders | 


Тоо Mating Persons & Phone Taps & 


та REN. eins Cameras @ High vision w IR. Сее сноп | 
Pounders * Creme Lab Supplies è Peronal Protection | 
. 


RUSH! 55 00 to Ciassociates: 
2591-Р5 Sheiterz;oos Arlington TX 76016 


AMAZING 


ne 


Infinity Xmtr - Use any touchtone 
phone to monitor your premises, access 

1 other calls, or control up to 8 devices! 
du TELCON! Plans (creditable to purchase}...$10.00 
в) TELCONI0 - Ready to Use ......... $149.50 

Е 2< tended Play 

Telephone Taping System 


8 hr tape time TAPSOX - - Ready to Use 


‘ANA у E 
her Pens 


—— . *LAPN64 - SUPER BRIGHT! 
ALLI ГУК 15 mw equiv, 2000 ft..$39.50 
| МЕ EE Ego | * LAPN63 - ULTRA BRIGHT! 
Lae Podl | 1 30 mw equiv, 3000 ft... $99.50 
* LAPN6SD - DELUXE, high end, metal writing pen with 
built-in laser pointer. Elegant styling with standard refill, 
The C ОЙ me $79.50 


ELECTRONIC | | HYPNOSIS 


Generale Wis Effective "n that can induce 
hypnotic states. Place subjects "under" your control. 
Соттоп sense & caution required. Battery operated 
system includes 262 page book on new concepts. 
HYP20 Hypnotizing System & Book .......... $59.50 
HYCON1 шш Plans & Book ................. AE 


IN i MC. Visa, Check n @ 
ыр, Send or Fax Orders То: 
UNLIMITED pû Box 716, Amherst NH (3031 
Orders 800-221-1705  Fax603-572-406 Tel 809-672-4730 
Visit Us on the Web! hitp:lwww.amaxingl.com 


surveillance Devices ! 
М5 -25 Telephone Transmitter Kil 
Micro Spook Tiny - 1/3 the size of a dime! 
= ИЕ | quality - Crystal clear 
n any FM radio up to 1/4 mile. "барки" 
technology for easy assembly! | 


Also available: Tiny room transmitter 


highest power available. The most 
$29. 95 of any offered - MD250 $44.95 | 


Guaranteed Юю be smaller than any | 


other transmitters offered anywhere! 
Telephone Transmitter Kit 

hidden in a dual modular adaptor | 

Transmits both sides of conversation to | 

any FM radio up to 1/4 mile. "парки" 

| перева истин дината 


Reco ds up to 12 hours of 
"ecordar ON а singe cassette Recording starts 


Visa/MC (214) 255-7490 
| doo d'ici Check & money orders also acoepted | 
Seymor-Radix Inc. Box 166055-P Irving TX 75016 


DO-IT-YOURSELF DO-IT-YOURSELF 


| LA SALLE UNIVERSITY, Dept. #776, Man- 


DON'T THROW AWAY THAT USED | 


COPIER OR PRINTER CARTRIDGE! 
| Do it yourself REFILL IT CANON” COPIERS 
| it's easy SATAII 20124 26 


| Complete kit includes SAVE OVER 79% | nS ‘$1 19 95 * 
| * loner Recharges "| | LASER PRINTERS 


| a Fenlac MN alt ГАН ГЕ 
и иге A Тан oe" вм чач ам || 
| МОВАСК س‎ ШЙ | $19.95 | 
| INCORPORATED Order or information| | SABE COPIERS | 
| 91302 Windsor С". ФФ — (708) 598-0580 XEROX' 5008 | 
| Palos Нав, IL 60465 EE Fax 708) 596-9203 | $29.95 | 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
79633-0004. 


EDUCATION & INSTRUCTION 


EARN YOUR UNIVERSITY DEGREE through 
convenient independent study. Accredited 
Bachelor's, Masters, Doctorates. Free bro- 
chure. BEARS’ GUIDE, 6923 Stockton Ave., El 
Cerrito, CA 94530. 800-835-8535. 


ENGINEERING TECHNOLOGY DIPLOMA. 
Home Study. Credit For Experience. Affordable. 
Antioch Technical Institute, Dept. 148, Alberta, 
VA 23821. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 


deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly paymants. No classes, information free. 
Accredited. Phone 1-800-228-5600, or write 
American School, Dept. 4347, 850 E. 58th 
Street., Chicago, IL 60637 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 
come! Own Boss! FREE Information. Probe, 


P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
EMBLEMS/ 
PATCHES/DECALS 

CUSTOMIZED PATCHES, PINS, DECALS. 
FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


| EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


Contract Employment: Rates of $15-$75/ hr 
possible. For info send long SASE to: CASTLE 
ENTERPRISES, 238 East 18th, Idaho Falls, ID 


83404 

STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM HOME! 
1-800-377-6000 EXT.6055. 


HELP WANTED 


EARN MONEY. Reading books! $30,000/yr 
income potential. Details. 1-800-513-4343 
Ext.¥-20025. 


EARN MONEY Reading books! $30,000/yr in- 
come potential. Details. 1-800-513-4343 Ext. 
Y-20025. 


EXCELLENT INCOME! ASSEMBLING EASY | 
CRAFT PRODUCTS AT HOME! PROGRAM | 
GUARANTEED! 1-800-377-6000 EXT.6050. 


HOME TYPISTS, PC users need, $45,000 
income potential. Call 1-800-513-4343, Ext. 
B “20025. 


| Monthly Payments 30%- 


EYE CARE 


20/20 WITHOUT GLASSES! Safe, rapid, non- | 


surgical, permanent restoration, 6-8 weeks. 
Airline pilot developed. Doctor approved. Free 
information by mail: (800)422-7320, ex. 362. or 
(406)961-5570. Fax: (406)961-5577. 
http://www.visionfreedom.com 

SATISFACTION GUARANTEED. 


FINANCIAL 


| $$$ DEBT CONSOLIDATION FREE! $$$ Cut 
50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Inc. (Non-Profit). Lic./ Bonded. (800)955-0412. 


FEDERAL LOANS for small-business now 
available. Call 1-800-777-6342 for free details. 


MONEY TO LOAN 
ANY PURPOSE | 


and debt consolidation service 


results in 30 minutes 


1-800-363-2590 


ONE 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
CompuGrant, 5871 N. University Drive, #303, 
Tamarac, FL 33321. 


FREE GOVERNMENT GRANTS! 
AVAILABLE! NEVER REPAY! 
HOURS): 1(619)599-3502 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST CUT CREDIT CARD PAY- 
MENTS. CALL 1-800-SAVE-ME-2. 


BILLIONS 
CALL (24 


OVERDUE BILLS? 1-800-869-0607, Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to. $50,000. Not loan company. 
Town & Country Acceptance. 


SMALL BUSINESS- Let the Govemment Fi- | | 
nance You! Loans, Grants, Assistance! Satisfac- | 1-800-846-0226. 


tion Guaranteed! 1-800-226-3601, ext.BF6050. 


FOR INVENTORS 


WORK DIRECTLY WITH 
| REGISTERED PATENT ATTORNEY 
| & DEGREED ENGINEER 
26 YRS COMBINED ENGINEERING & 
PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 


| PATENT AND DEVELOP IDEAS WITH 
| THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 


Also Specializing in Copyrights & Trademarks 
Associates | 


ocated near Patent Office 
CREDIT CARDS ACCEPTED * SAT/SUN HOURS 


MICHAEL i. KROLL 
_ REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION #26,755 
| 171 STILLWELL LA., SYOSSET, NY 11791 


| TOLL FREE US/CANADA 800-367-7774 


| Toll Free FAX - US & Canada 800-367-7773 

| International Phone/Fax 516-692-2795 

| Internet-http:// invention.com | 
_E- -Mail: patent @ genie.com 


pex - == 


ا 


Add that crisp, professional look to your 
reports, proposals, ete. Equations, Graphics, 
Color- United Data Services, РОВ 1154, Sout- 
hwick, MA 01077; 1-800-516-2700; Fax 
1-413-569-5242. 


| BORSARI & Associates, provides professional 


patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


| FREE help for inventors! No charge for protec- 


tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525- 5B85 


Е: -800-677- 5382, 


FOR INVENTORS 


DEAL DIRECTLY WITH REGISTERED РА 
ENT AGENT and qualified U.S. Patent Offic 
Examiner. DON'T BE FOOLED BY PHONIES 
Free patent information- "Patent, Develop, Ma 
ket Your Invention." Richard L. Miller, 12 Park 
side Drive, Suite-N, Dix Hills, NY 11746-4874 
(516)499-4343, 1-800-242-9853, 
HTTPU/WWW.PTO-AG.COM 


FREE INVENTION PACKAGE: Davison & Аз 
sociates offers customized. Development, Pa 
enting, and Licensing. · Proven Results 


HOW TO PROTECT, PATENT, SELL your ow 
invention: $9.95 + $2.00 S/H: Inventor, 458 
Morse Center Road, SP5318, Columbus, Ohi 
43229-6692. 


INVENTIONS, new родо, й We submit 4 
industry. Patent services. 1-800-288-IDEA. | 


Inventors... 


lntroduchng gn exaling new 
product that teaches you EVERYTHING 
you need to know abou! taking 
YOUR ideas to market successfully 


Release 
the 


io f your "L 


For Free Information. 

Coll 1-800-343- ЕВ nea 
INVENTOR'S DIGEST. America's #1 inventors 
Magazine since 1985. $22/ ува; 
1-800-838-8808. di 
INVENTORS. *URGENT MESSAGE* FRON 


WASHINGTON О.С. 24hr recording. Toll Fre 
800-211-0893. Request packet 12. _ 


INVENTORS - NEVER SEND IDEAS TC 
STRANGERS! AVOID SCAMS - SAVE THOU 
SANDS! REVOLUTIONARY, PROTECTION 
MARKETING METHOD! NONPROFIT OR 
GANIZATION. FREE INFORMATION 


INVENT SOMETHING? ESI Inc. links uncon 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT HOTLINE. Legal engineering and тах 
keting assistance available. FREE consultation 


| Call 1-888-USA-IDEA. 


PATENT IT ECONOMICALLY! Free details 
Licensed since 1958. Near Washington, D.C. 
Ph.D. Associates. 1-800-546-2649 


PATENT IT YOURSELF. Kit includes Publica 
tions, Forms, A-Z Instructions, $34.95. WORLE 
AIR DATA/PS, Box 70127, Washington D.G 
20088. 1-800-753-4445. 


"PAY ON SALES MADE” We'll Launch You 
National T.V. & Print Campaign Free. Applica 
tion & Eligibility Study Required. Restriction 
Apply. AS SEEN ON T.V. INC. 407-626-0688. : 


REGISTERED PATENT ATTORNEY. Forme 
patent examiner. 31 years experience. Donak 
Kettlestrings. 1-800-966-7577. 


SEARCH OR VIEW ANY PATENT FREE. 
http:/www.micropat.com or call (800)648-678 
for brochure. 


S.E.L.L. YOUR IDEA..... Free info. on Paten 
Licensing, Marketing, based on 25 yrs Exp 
Harshaw Research 800-451-1326 | 


GAMES/TOYS/PUZZLES 


www.arenavision.com 
www.arenavision.com 
www.arenavision.com 
www.arenavision.com 
www.arenavision.com 

It's new. It's amazing. It's in your face! 


GARDEN/LAWN CARE 


| ELIMINATE MOLES & GOPHERS quickly 


easily, permanently. Guaranteed method. $3.9 
ARBEE, Danhaven Farms, Р.О. Box 34 


Norfolk, VA 23514. 
os [E] 96 


GARDEN/LAWN CARE 


LOW COST GARDENING, GREENHOUSE 
and SOLAR PROJECTS using SUN-LITE HP 
solar glazing. Call for catalog and sample. 
(603)688-8 186. 
http://www.solar-components.com 


| ||" ) GIFT IDEAS 


RECEIVE CARD ON BIRTHDAY/ OTHER OC- 
CASIONS, Signed & Sent By U.S. President. 
Information Guide: $3.50. PRESIDENTIAL 
GREETINGS, 1303 53-St., Suite 251, Brooklyn, 
NY 11219. 


HAIR CARE 


$20.00 Discount Mention This Ad. Call: 
1-800-448-0133. Fax: 1-919-571-7350 


MEN'S HAIRPIECES- QUALITY/ LOWEST 
PRICES. CATALOG. 1329 E. 7TH ST., LOS 
ANGELES, CA 90021. 


HEARING AIDS 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home tríal, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
ormation,(800) 323-1212. Lloyds - PSC. 


HEARING AIDS- New FREE Catalog. All styles 
lavailable, including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 
‘Box 31, Alpine МУ 14805 1-800-260-4135 


Hearing Aids. Deal Direct, save hundreds, 
tree trial. 1-800-641-4327. True Sound. FREE 
Info. 


FREE CATALOG! 
New Hearing . AE 


MiNi EM д =. 


e45 Day Па! eHuge Savings E 
| TRY BEFORE YOU BUY! 
1-800-320-3300 EXT R31 
Write: RHODES HEARING 
201R31 ОБО St., 
Brookport, IL 6291 g 


CRAFTS/COLLECTIONS 


‘GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02338 


INVENTIONS WANTED 


HELP AVAILABLE. Market your Invention at 
our expense. Idea through Patent Pending. 
30 days guaranteed. 1-800-841-1708. 


HOBBIES/ 
| 
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HONG KONG factory need several new pro- 
ducts for their oversea buyers. Send product 
ideas for royalty evaluation. Сап produce exclu- 
sively. Hong Kong Plastic Metal Products Сот- 
pany, Box 69627, Kwuntong, Hong Kong. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 
Inventors: If you have an invention for sale or 
license, call for free booklet explaining how we 
сап help you. 1-800-537-1133, Kessler Sales 
Corporation, C-7-IW-6, Fremont, Ohio 43420. 


Pen TORS The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Са! 1-800-835-2246 
Ext 144 for free information kit. 


MEN'S 24 PAGE HAIRPIECE CATALOG! For | 


INVENTIONS WANTED NEW PRODUCTS 


INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


New Product/Inventions 


IDEAS WANTED 


Int'l. Mfg/Sales Co. seeks New Product 
for worldwide distribution. Please call: 


1 (800) 934-5855 


| FREE COLOR CATALOG 

Choose from over 200 kites. 
Many unusual & innovative designs. 
Call or write for your catalog today! 


Into The Wind * [800] 541-0314 
1 | 


p P Pearl St., Boulder, CO 80302 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


DEBT CONSOLIDATION. NO ONE REFUSED. 
FREE APPLICATION. CALL: 800-441-3012, 
GLOBAL 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MAGIC/NOVELTIES 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00 Hank Lee's 
Magic Factory, Dept. PS8, 127 South Street, 
Boston, Massachusetts 02111 


MODELS 


STIRLING ENGINE Videos. Plans, Books, Kits. 
Catalog: $1.00 (Refundable). BCS, Box 276-PS, 
Fulton, MO 65251. 


а? а September "96 
"^ — Shop At Home Ad 


“Fascinating Working Steam Models!” 
Complete "Wilesco, Mammod & Cheddar" line. Over 100 
Different models. Trains, Marine, Cars, Trucks, Stationary, 
Engines, Rollers, Fire Engines & Accessories, Stunning, 
large 34 page colored Catalog $6.95 Refundable with order 


SALES ® PARTS * SERVICE 
(613) 475-1771 


Yesteryear Toys & Books, Inc. 
(Pept. PS Вох537, Alexandria Bay, NY 13607 j 


анаша 


MONEYMAKING 


OPPORTUNITIES 


CRAPS! Amazing, revolutionary system. Thou- 
sands of satisfied customers. Free recorded 
information. 1-800-217-7711. 


MOTORCYCLES/BICYCLES 


DIMENSION EDGE ENGINES: Auxilliary Power 
Supply Fits Bicycles, Recumbents, Fold-ups, 
Easily. Aluminized System Outpowers, Out- 


climbs, Outpaces Call 


1-800-652-8495. 


Competitors. 


Make your bicycle amphibious with PEDDLE- 
PADDLE! Fun, Easy! Plans, Materials: $95.00. 
Demonstration Video: $10.00. MC/ VISA. 


(806)374-9404. Rt 6, Box 105PS, Amarillo, TX 
| 79124. | 


SCREEN FEDERAL TRADEMARKS BEFORE | 


ADVERTISING NEW PRODUCTS. FREE KIT. 
800-888-8062. THE TRADEMARK REGISTER. 
WASHINGTON DC 20045 


OF INTEREST TO ALL 


MAKE FRIENDS IN ENGLAND! Free details: 
Transatlantic Penfriends, Box 2176-PS, San 
Pedro, CA 90731. 


AUTO & TRAFFIC 
HAZARDS AFTER DARE! 


Sete BE , 
Е Е SAFE! 
D. K. PALMER 


PLO Boe 48475, PHOENIX. ARIZONA 85078 
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` OILS/LUBRICANTS 


AMSOIL Synthetic Lubricants and Filtration 
Products. Buy Direct. Free Catalog. Call 
1-800-782-3264. 


Ew үт! 94 «82. зант 
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PLANS/KITS/BLUEPRINTS 


CABOOSE TOYBOX, STORAGE BOX. DE- 
TAILED INSTRUCTIONS. BLUEPRINTS, 
$5.00. DAVE, 2103 SMITH AVENUE, BAL- 
TIMORE, MD 21227. 
Super cooling from swamp coolers. Plans 
$12.95. Brulotte, Box 16, DHS, CA 92240 
Build your own strong concrete 
Monolithic Dame! Offices, 
homes, sheds, cabins, 
motel units, and more 
Builders 
Needed 


Free Brochure or $19.95 Video + $5 sh © www.connect.net/monolith 


Monolithic Dome" (800)608-0001 


Monolithic Constructors, Inc. ® PO Вох 479.5 * Italy, TA 76631-0479 


PLASTICS 


CASTOLITE Liquid Plastics..Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 96K/PS, 4915 Dean, Wood- 
stock, IL 60098. 


Rubber, plastic compounds, techniques, 
sources. Free information: Castcraft, Box 
17000(V96), Memphis, TN 38187-0000. 


REAL ESTATE 


| BARGAIN HOMES - Foreclosed, HUD, VA, S&L 


Bailout properties. Low Down. Fantastic sav- 


| ings. Call 1-800-513-4343 Ext. H-20025 for list. 


| 20-1602 acre om program n still avaliable, et yours mcn | 
| $20 government fee, in AK, AZ, AR, СА, CO, ID, MT, 
NV, NM, OR, UT, WA, WY. For complete, step-by-step 


| package including maps, telephone helpline, filing 
forms, etc. send $20; or for more information send $3. 
PUBLIC LANDS TITLE, PO Box 2945-PS Port 
| Angeles, WA 98362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre). 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 


GOVERNMENT LAND now available for claim. 
Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


MONTANA å WYOMING 
Trees, Creeks and Wildlife. 35 acres starting at 
only $14,900. Many other properties and sizes 
available. Easy Owner Financing. No Time Limit 
Guarantee. Warranty Deed. Guaranteed Access. 


Call today for free information & photos. 
Rocky Mountain Timberlands 
1315 East Main * Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 • (406) 586-8088 


Call Toll Free: 1-800-682-8088 | 


REAL ESTATE 


MONTANA MOUNTAIN RETREAT. Vacatior 
and/ or year round living in the heart of the 
Rockies. 20 acres and larger. Some meadows 
Some trees. Beautiful building sites with powe 
and phone! Excellent mountain views. Access К 
Helena National Forest. Financing available 
1-800-252-5263. A Bluegreen Company. 


ROCKY MOUNTAIN RANCHES, Idaho, Mon 
tana, Washington. Affordable acreages. Free 
information. Call today. 1-800-942-5363. 


RECIPES 


BEER, WINE. FREE INFORMATION. S.A.S.E 
TO: WATER WORKS, 3125 N. McKINLEY 
OKLAHOMA CITY, OK 73118. 


MEN WHO BAKE! Fun, recipes, baking tips 
Fact- filled, humorous newsletter, “We Kneac 
the Dough." Risk-free trial 12- issue subscriptior 
$24.95. Call 1-888-KNEAD IT. 


| Order "CUSTOM MADE" 
- M RUBBER STAMPS 


t 
UP TO 4 LINES only | 
$295 each 


(Maa 30 setters pêî lines 


INK PADS only $1.95 ea 
Specty coor аси Blue Red Green 
Add "5e per order for postage & handing 
THOUSANDS OF SATISFIED CUSTOMERS! | 
FAST SERVICE - Your Order Shipped in 5 2—00 


_ QUALITY Stamp Mfg. Вох 35514-5 Tulsa OK 7415 


Now 
AChonnels, Movie, м Blackout 
Sports, Special Events, ИТ рогв 
Buy New Access Card Today 
Where To Get One & How Much 


Send Дк: 05 DESCRAMBLERS 


133 5827 1750 Ave. No. 51. Petershure FL 33710 


OBTAINING SOUND for your VCII and МС! 
PLUS is easy. No codes Needed. Details. 
1-800-211-5635. 


SOUND for VIDEOCYPHER-II and plus. Free 
details, SASE: NASSIRIAN, Box 382-S, Ric 
Linda, CA 95673. 


Az IS the Future 


Epig 


| The N EW DISH™ Network! 
* MORE Programming Choices 
for YOUR Family. 


Save 30-60 9% on Programming 
Compared to Cable and other Digital! 
800-500-9264 
Special Digital Hotline 


b Skyvision, Inc: 
1032 Frontier Dr. | 
_ Fergus Falls, ММ 56537 


SCIENCE & CHEMISTRY 


“EXPERIMENTERS” LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
714-630-7902 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE", INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 1, 


САТАЗАЦОЦА, РА 18032. (717)256-3087. 


continued on page 9] 
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Rotary Phones on the Rise 


FY] NEARLY TWO-THIRDS of the 28 million telephones 
LL in service in the United States today are dial 
phones. Thirty-five years ago, there were 
none. À few years from now 
nearly all phones will 
be dial phones; how 
many, telephone 
company officials 
hesitate to esti- 
mate.—August 1946 
As of 1994, fewer 
than 32 percent of all 
U.S. households used a 
rotary phone, according 
to the Multimedia Telecom- 
munications Association. 


Atomic Witness in the South Pacific 


T1] Porucar Science Managing Editor Volta Torrey witnessed 
ШЕШ history's fourth atomic blast at Bikini, a Micronesian 
atoll, along with only two other reporters, from the sky deck 
of a ship provided to the press. Filing his story immediately 
via Western Union, he reported: "The atomic bomb cannot be 
compared to the weapons used in the past. It is so weirdly 
lethal that those who die first in an atomic war will be the 
luckiest."—August 1946 
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SAMPLING A CENTURY OF POPULAR 


MUR I Det T E ee are ЕШМДА ЫА TORRE UNE 


X Rays for the 
Bomb Squad 


E 7:3 X RAYS NOW make life 
ШШШ safer for customs inspec- 
tors and bomb squads. For ex- 
ample, one inspector suspected 
a young woman of smuggling. 
X rays of her shoes showed 
two ring sets with jewels 
worth thousands of 
dollars.—August 1921 


South Pole Igloo 


РІ) ТАКЕ A TOP-of-the- 
ШШШ world idea like the 
igloo, update it in alu- 
minum, and you've got a 


400 FOR MANY cen- 
ШШШ turies, the beau- 
tiful form of the scallop 
shell has been a fa- 
vorite with artists, who 
have used it as an orna- 
ment in sculpture and 
pottery. The shell is 
common on the shores 
of Judea and other parts 
of the Mediterranean; 
its possession was evi- 
dence of the pilgrimage, 
and the Crusaders al- 
ways wore the shell on 
their hats after return- 
ing.—August 1896 


bottom-of-the-world science 
center. By next year, the 
Navy's Construction Battal- 
ion will begin assembly of 
a geodesic dome 164 feet 
across and 50 feet high. 
Inside will be a library, 
post office, science build- 
ing, living quarters, and 
communications center. 
The facility is expected to 
have a life of 10 to 15 
years.—August 1971 

The facility was com- 
pleted in January 1975 and 
is still used today. 
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SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 
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TODAS OWS, 


Kings: 1 mg. "tar; 0.1 mg. nicotine. Lowest of all Brands: Carton Ultra less than 059 tar, less than 0.05 mg. nicotine av. per cigarette by ЕТС method 
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THEIRS. 


LOOK CLOSELY. THE CHEVY S-SERIES IS THE ONLY COMPACT TRUCK TO 
OFFER A THIRD DOOR. ANY QUESTIONS? 


Chevy S-Series 


LIKE A ROCK 
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(HIRO DOOR OPTIONAL Excludes other GM products, £1986 GM Corp. All Rights Reserved. Buckle up. America 


